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Typical of the jobs 
being done by ‘Surface’ 
Rotary Hearth Furnaces 


GAS CARBURIZING 

AND GAS CYANIDING 
AUTOMOTIVE TRANSMISSION 

PARTS 

Production—O612 |b, hr., net 

Temperature— 1550 F. 

Kiring System 
natural gas 


Radiant tube— 


fimosphere—KX-enriched (plus 
ammonia, for cvaniding) 
Hearth Size—12 tt. outside 
diameter 
e 
NON-FERROUS 
METAL FORGING 
BRASS AND COPPER BILLETS 
HEATED FOR EXTRUSION 
Production—2 1.000 |b hr., net (9 
in. diameter billets) 
Temperature—1650 F. maximum 
Firing System— Direct-firing 
burners—natural gas 
Atmosphere— None required 
Hearth Size—31 ft. outside 
diameter 
- 
HARDENING 
AUTOMOTIVE RING GEARS 
Production—210 |b/hr., net (16 in, 
O.D. ring gears, 35 lbs. each) 
Temperature— 1050 F. 
Firing System—Direct-firing 
burners—natural gas 
4 {tmosphere 
Hearth Size—534 ft. outside 
diameter 


None required 


a 
PROJECTILE NOSING 


155 MM. HIGH EXPLOSIVE 
PROJECTILES 


50-00 pes. L hr. 
Temperature— 1900 F. 


Production 


Firing System—Single down-fir- 
ing variable lame burner 

Atmosphere 

Furnace— Rotary case—11!5 ft 
diameter , 


None required 
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ROTARY HEARTH 


ANOTHER 
SURFACE’ SOLUTION 
TO PRODUCTION 


PROBLEMS 
It's in the records 


of many prominent companies with 
mass production schedules—versa- 
tile ‘Surface’ Rotary Hearth Furn- 


aces measure up to the job with 


profitable results. The experience of 


Ross Gear & Tool Company, La- 
fayette, Ind. is typical. Here, the 
clean hardening of steering arms 
and lever shafts is required. 

A ‘Surface’ Rotary Hearth Furn- 
ace equipped with radiant tubes and 
an RX prepared gas atmosphere 
does the job. Steering levers and 
shafts—1,000 lbs. every hour—are 
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uniformly clean hardened. Th 
furnace operates 24 hours a déy 
and during two years of contin 
service, has never been down for. 
repairs. Only one operator is 
quired for the operation. 

For controlled atmosphef 


will pay real dividends to che 
outstanding advantages of ‘Suffic ze 
Rotary Hearth Furnaces id a 
production picture. _ 

Write today for huitetin for\ 
the full story on Ress Gedr’& Tool * 
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over appropriate to the 
e ual meeting of t Socie- 
ty, to which this issue is largely devoted 


National Metal Congress 
Consolidated program 
A.S.M. technical program 
Meetings of cooperating societies 


Digests of A.S.M. papers 


National Metal Exposition 


Classification of exhibitors 


Products on exhibit ; , : Ried 


Alloys for Steel 


Further economies necessary 


Furnaces 


Melt shop for die steels 
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Tempering in controlled atmosphere 
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Finishing 


Abrasive tumbling 


Metals 


Troubleshooting 


Toolsteel manufacture 
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2 As I was 


® 


YEAR ROLLS around very rapidly and now we are 

only a few days away from the opening of the 34th 
Metal Congress and Exposition. One year ago we were 
in the midst of receiving the overseas conferees and com- 
pleting plans for the conduct of the first World Metal- 
lurgical Congress. This outstanding event is still vivid in the 
memories of all and probably will be for quite some time 
to come, or at least until the second World Metallurgical 
Congress—in Europe in 1955 or 1956—produces a brighter 
and more scintillating memory 

But here we are all ready for the Metal Congress and 
the greatest Metal Show in history, which give every 
promise of living up to the slogan, “Metals Keep the 
Peace”, and will present some of the most important tech- 
nical achievements in years. Again the A.S.M. is pleased 
to have the cooperation of three other national technical 
societies, sponsoring extensive programs in their various 
fields of activity 

e Big Metal Show this year will be beyond compar 

son. and it will remain the largest annual industrial 
position in America. Soon after the assignment of spaces 
the entire capacity of the four large convention halls in 
Philadelphia was sold out. It is going to be a Show and 
a Congress that you will not want to miss because of the 
great number of unusual features, beginning with the 
ever-popular seminar on Saturday and Sunday preceding 
the opening of events on Monday 

For the first time in the history of the Metal Show 
the royal guests and visitors will tread upon a royal carpet 
Some 4500 sq.yd. of foam-rubber-backed carpet will be 
unrolled down the aisles for the comfort of the visitors 
The decor for the Exposition is going to be different than 
ever before. You will get a thrill out of seeing the progress 
in products made from metals. There will be a tremen- 
dous number of exhibits you will want to see and examine 
and fine technical papers you will wish to hear and dis- 
cuss. Therefore, you should make plans to attend this 34th 
annual Congress and Exposition 

If there is any one thing that I believe “there should 
be a law about”, it is that all new members of the { 
should be required to attend the first convention and ex- 
position of the Society that occurs after their election to 
membership. Those who attend always return to their 
jobs with new ideas, new vim, new pep and vigor that is 
worth a hundred times more than the cost of the trip. The 
A.S.M. convention gives them a tremendous oad outlook 
covering education, business and the Society 

The metal-producing and metal-fabricating industry i 
the largest employer of engineering talent in America. In 
fact, the metals industry constitutes 40% of the national 
economy ($152 billion); the next largest are foods (10%) 
and textiles (9%) Consequently, the A.S.M., the Er 
neering Society of the Metals Industry, is constantly en- 
gaged in an endeavor to raise the descending enrollment 
in engineering schools. One way in which the Society hopes 
to accomplish that purpose is to have all the students in all 
engineerir schools within bus ride of the Philadelphia 
Convention be the guests of the Society on Friday, Oct. < 

It is sincerely hoped that in this way the mechanical 
electrical, aeronautical and all of the students in various 
branches of engineering will be brought into close contact 
with the metals industry. They will be given an opportunity 
to get an insight into the industry and to talk to manu- 
facturers who can offer promising opportunities to these 
young engineers upon graduation 

I'll be seeing you in Philadelphia 


Cordially yours, 


W. H. Etsenman, Secretary 
AMERICAN SOCIETY FOR METALS 











RETORT SERVICE LIFE 
INCREASED 30% 


Aetna Ball and Roller Bearing Company 
produces a wide range of ball thrust beor- 
ings for all industry. 


..-when cast in 


When you want longer service life from your 
heat treating parts... Thermalloy can be the 
answer. That profitable point was proved at 
the Aetna Ball and Roller Bearing Company in 
Chicago, Ill, This company found that retort serv- 
ice life increased 309 when cast in Thermalloy, 

Shown above are workmen at the Aetna plant 
removing a batch of ball thrust bearing races 
from a Thermalloy retort. At this point, the tem- 
perature is normally 1750°F., with the heat treat- 
ing cycle lasting about 5 hours. In operation 
24 hours a day, service life of these Thermalloy 
retorts averages around 10,000 hours with some 


going full blast to nearly 15,000 hours. 





AMERICAN _ — 


Brake Shoe 











THERMALLOY 


Designed by Electro-Alloys engineers, the 
shape of this octagonal Thermalloy retort pro- 
vides Aetna with a sounder casting that gives 
more uniform tumbling action with less 
marring of parts. 

For retorts, furnace parts, trays, racks, pots, 
muffles—Thermalloy gives you more operating 
hours per dollar. Our engineers will help you 
select the right grade of Thermalloy, engineer 
the casting and foundry practices necessary to 
produce a high heat-resistant casting for low- 
est cost service life. Call in an Electro-Alloys 
engineer for full information or write Electro- 
Alloys Division, 2103 Taylor Street, Elyria, Ohio. 


*Reg. U.S. Pat. Off 


ELECTRO-ALLOYS. DIVISION 


ELYRIA, OHIO 
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"ROCKWELL fisrens” 


J-Model 
“ROCKWELL” 


HARDNESS 
TESTER 


at the 


NATIONAL METAL 
SHOW 


Philadelphia + Oct. 20-24 
a 
BOOTH 


706 


TUKON TESTER 
¢ —Za ¢ 
MICROHARDNESS TESTING 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N. Y. 
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Significant points on chart of Speedomax Immersion Thermocouple 
Recorder at left are: (1) standardization of recorder circuit during couple 
immersion; (2) temperature of steel bath, and (3) increase in thermo 
couple temperature during withdrawal through slag. Entire measuring 
sequence is swiftly recorded by Speedomax in less than one minute 


In the illustration below, an operator plunges an L&N Immersion 
Thermocouple, connected to a remotely-located Speedomax Recorder 
into the steel bath withdraws it as soon as the Recorder signals that 
temperature measurement is complete 


Important Speedomax Feature 


guards accuracy 


of Bath Temperature Measurements 


¢ Now the L&N Immersion Thermocouple Recorder 
standardizes itself during each measurement . . . helps 
assure quick, accurate use of immersion thermo- 
couples in measuring temperatures of molten steel. 

Occurring only seconds before the thermocouple 
reaches maximum temperature, this adjustment 
eliminates variations resulting from ambient tem- 


This simplicity characterizes all steps in using 
the Speedomax Recorder and Signal System for 
immersion measurements. Signal lights at the fur- 
nace, remotely operated by the Recorder, indicate 
whether the immersion equipment is operable, and 
warn when bath temperature is reached. Each im- 
mersion then results in a significant measurement 
perature changes. And since standardization is and minimum exposure to the high temperature 
completely automatic initiated by each immersion prolongs couple life. 
of the couple into the steel bath the operator is 
freed of responsibility for this critical detail. 





Used with the widely-accepted L&N Immersion 
Thermocouple, or with any immersion couple, the 
Speedomax Recorder and Signal System promotes 
improved immersion techniques and reliable meas- 
urements ... results in reduced cost per reading. 

a ES AT L&N For details, write us at 4927 Stenton Ave., 
ORTUNITIFS * Philadelphia 44, Pa., for Folder N-33-640(1), ““Meas- 
this long-est no eee ure Bath Temperatures Effectively”, or contact your 
res to attract Once OPPOF- nearest Leeds & Northrup representative. 
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Typ Anmealing 
and Processing 


BRASS AND COPPER ALLOYS 


NICKEL AND NICKEL ALLOYS 


co. 








National Metal Show, Philadelphia 790 E. VENANGO STREET 
BOOTH No. 1980 PHILADELPHIA 34, PA. 
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Houghton on-the-job service 
brings you results 


No one knows your production problems as intimately as you do. 
But Houghton on-the-job Service can often add something to your 
experience that will result in a quicker and more satisfactory answer. 
This on-the-job Service is rendered right out in your shop 

by your Houghton Man. He is constantly meeting up with a 

wide variety of problems as he is called into metalworking plants. 
You not only get the benefit of his extensive experience 

in getting to the crux of the problem, but back of him is the 
Houghton organization with 80 years of research and 
development work. If he doesn’t know the answer— 

he'll get it from our technical staff. Have your 

Houghton Man take a look at your metalworkinc 

operations. A lot of plant managers are 

finding that this simple step 

brings surprising results. 


OUT OF YO et temo eet 


Three generations of Houghton men, 
plus an active and continuing pro- 
gram of product and application 
research, have given us a lot of 

You'll get more efficient operation useful data and information. Much 
of it has been put into printed form 


the Houghton way to make Houghton products easier 


to use. If your problem concerns 


; : ; metalworking operations, it's safe to 
Houghton is not just a line of products. Over the years, wap Miaka toes eoatend Gee 
Houghton research has constantly been finding sheets, reports, booklets—even text- 


: . , , books—that will help you. Ask the 
new ways to improve processing in metalworking itenttiien Sten. 

Get the latest Hough- 
you benefit from, along with many specially on Product Index list- 
ing all Houghton 
products used regu- 
Many a plant like yours is finding it possible to relieve ime larly by metalworking 
plants. Ask the 
Houghton Man for a 
with the aid of Houghton “‘job tailored” copy or write to E. F. Houghton & 
Company, Philadelphia 33, Pa. 


plants. It is these new ways and new methods that 





formulated products, when you work with Houghton. 


production bottlenecks—and bring down costs— 


products and experience. 


Ready to give you 
on-the-job service... 
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TION’S LARGEST 
AGNESIUM 
AND CASTING 


is this 1630 lb. giant, being 
produced by Rolle after other 
magnesium foundries said it se 
couldn't be poured in one piece.| (9 B* 
his mammoth casting, ¥ i. #44 
lorming the base of a military \ CoB S 
lectronic unit on which 
smaller, 550 lb. magnesium 
sting will rest, is being 
pduced in quantity for the 
tern Electric Company 
pntire 2-piece unit weighs 
an a ton—about! 5 
ght if made from steel 


the Metal Show! 


revolving part of electronic 
unit—are light enough to be 
handled by a one-ton truck... 


Both castings—base and SEE you AT TH 
sHow IN 


This uniqv 
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it’s time to 


your thinking about 


--BROADEN- 


AGHESIUM 
CASTINGS 


Take advantage of Rolle know-how 

‘and imagination to get the extra 

strength/weight benefits magnesium 
fers... 


Mf saving weight will give your product extra 
Padvantages, investigate the benefits mag- 
“nesium—and Rolle—can give you. And while 
*you consider your design problems in the light 
of these benefits, don’t limit your thinking to 
what has already been done. We'll cast any- 
thing you want in magnesium! 


The record size magnesium sand casting pic- 
tured—a 10-foot giant other foundries claimed 
couldn't be cast!—is a typical example of 
Rolle skill and imagination put to work in 
accomplishing “impossible” jobs. 


Let's say your design calls for ultra-light mag- 
nesium castings; whether big or little, simple 
or intricate, just why will it pay you to specify 
Rolle? Here are 5 good reasons: 


1. PIONEER KNOW-HOW. You'll benefit by 
Rolle know-how that stems from our pioneering in 
the development of magnesium castings—knowl- 
edge that extends from design to the finished casting. 


2. COOPERATIVE RESEARCH. You'll be aided by 
extensive research that includes the application of 
more than a dozen highly successful magnesium 


alloys—including the new RZs, ZsZ and ZRE; 
magnesium zirconium alloys now being specifiec 
for aircraft structural and jet engine production 


3. COMPLETE LABORATORY CONTROL. You'l! 
get the advantages of Rolle’s up-to-date controls 
which guarantee precision, tensile strength, high 
temperature properties and other metallurgical 
quality factors—from scientific sand control to our 
new Applied Research Quantometer making rapid 
pre-pouring analyses of alloys while still in the 
melting furnace. 


4. DESIGN HELP. You'll share Rolle's vast fund 
of information on designing with magnesium —the 
result of working closely with design engineers 
through the development stages of this increasingly 
popular light metal. 


5. WIDESPREAD SERVICE. Rolle foundries— 
largest magnesium casting facilities in the East— 
offer you the skill and experience needed to turn out 
magnesium castings in any quantity, to practically 
unlimited specifications, from featherweight 
‘*midgets’’ to parts weighing thousands of pounds. 


It will pay you to talk over your design and 
production problems with a Rolle representa- 
tive. Let us show you how magnesium sand 
castings can be applied to make your product 
better; how to chop ounces, pounds, even fons 
off the weight of your product without sacri- 
ficing strength or durability; and how they 
make many operating economies possible in 
the plant. 











MANUFACTURING COMPANY, INC., Lansdale, Pa. 


Magnesium and Aluminum Permanent Mold and Sand Castings 
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efficiencies in metal working 


ECONOMICAL 
TEMPERATURE CONTROL 
for furnaces and ovens 


Top performance of the Type 4000 
nor-recording controllers hos been 
proven over mony years of service. A 
single motor can operate up to 5 
instruments ... affords large savings 
in both initial and operating costs. 
Control is electric . . . action, on-off or 

a Type4000 
nies Non-Recording Controller 


SCHEDULE CONTROL 
for repetitive time- 
temperature cycles 


When used with Type 4000 con- 
troller, this time-temperature cam- 
setting unit varies control point 
to carry out any program. Different 
rates of rise, holding periods and 
other variations can be combined 
on the same com. Mechanism is 
extremely simple and trouble-free. 
Aluminum cam blanks, printed with 
time and temperature scales, ore 
easy to lay out and cvt. 


Program Controller 





STRONG ACID PICKLING with the 
Type 4000 non-recording temperature controller 


Simpler, fewer, larger, and more rugged ports make the Type 4000 
particularly free from i e probl and exp The 
electrical measuring system permits controller to be located any 





distance from bath, away from corrosive atmosphere. 


FUEL, AIR, AND WATER PRESSURES 


With Foxboro pressure indicators, recorders, or automatic controllers; 
gas or oil pressures for furnace burners can be maintained efficiently 
++.compressors and hydraulic sys- 
tems controlled accurately . . . steam 
pressures properly indicated or 
recorded . . . and many similar func- 
tions performed to streamline costs. 





Foxboro strong-acid thermocouples stand up in severe pickling All standard ranges bety 1" of 
lutions. Reduce maint costs and interruptions in service. water and 80,000 Ib. 





Pressure Recorder 





FLOW OF FUEL, AIR, 
WATER, STEAM 


ELECTROPLATING 
TEMPERATURE CONTROLS 


Foxboro Flow Meters accurately 
record flow to show plont, de- 
partment, or operation consump- 
tion of gas, oil, steam, water, or 
air. For operating pressures up 
to 5,000 Ib. Can be equipped 
with integrators to totalize flow. 
On mony processes, pressure or 


Accurate, automatic control of heating 
or heating and cooling in plating 
tonks, cleaning baths, degreosers, 
ond wash tonks by this compact 
instrument assures top quality at low 
cost. The Foxboro Model 41 meets 
the demand for an inexpensive 
indicating controller that gives un- 
temperature records can be com- excelled performance. Bulbs of 
bined on the same chart with the Type 316 Stainless Steel, to resist 


record of flow. Also available: Flow Meter for Fuel, Air and Water corrosion and eliminat: int 
somatic flow Hers. are standard, 








Mode! 41 Temperature Controller 





Check all the features of these instruments for help in bringing maximum 
economies to your plant. Write for complete data. The Foxboro Company, 5210 
Neponset Ave., Foxboro, Mass., U. S. A. 


INDICATING INSTRUMENTS BY 
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" a Giant Coil 
of Brass 


See why SCOVILL CONTINUOUS-CAST BRASS STRIP brings 
to fabricators greatest inherent soundness and uniformity... 
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Commemorating 150 years of craftsmanship in metals — Scovill presents 
in action its early hand method for brass bar casting, compared to its 
continuous-casting process of today. 


Compare brass bar casting methods of 1802 and 1952 at 
Scovill’s exhibit in the National Metal Exposition 


To commemorate 150 uninterrupted years of craftsmanship 
in metals, the Brass Mill Products Division of Scovill Manu- 
facturing Company is presenting, in action, its early hand meth- 
ods for melting and casting the first brass bars made in America, 
contrasted to its present-day continuous-casting process. 


Here, you will see a huge coil of Scovill brass, constantly 
winding and unwinding before your eyes. You can inspect both 
sides of this ever-moving strip and see what is meant by inher- 
ent soundness and uniformity. You will see why the last pound 
of your order for Scovill continuous-cast brass is essentially the 
same as the first pound. 

At Scovill’s exhibit you will learn why ‘You can’t buy better 
brass!”’ 


Visit Scovill’s Booth No. 1685, National Metal Exposition, 
Commercial Museum, Philadelphia, October 20-24. 








CONTINUOUS-CAST SPECIALTIES 
Brass Strip and Sheet 
(Copper-Zinc Series) 
High Speed Brass Rod 
(Free-Cutting) 


Extruded Cold-Heading Wire 
(Cartridge Brass, 70%) 


“You Can’t Buy 
Better Brass” 





Brass Mill Products in 
a Comprehensive Range 


of Commercial Alloys, 





y= 
. SCOVILL | 


Ores! 








Shapes, Tempers and Sizes 


1802—Early Scovill craftsmen employed 
these hand methods for melting and casting 
first brass bars used in this country for subse- 
quent cold-rolling into strip form. Output of 
these tiny brass bars, weighing 1 |b each, was 
only about 5 to 10 lbs. hourly. 


1952—Today Scovill’s unique continuous- 
casting process is capable of producing up to 
30,000 Ibs. per hour of rectangular-shaped 
brass bars. The Scovill flat-metal continuous- 
casting machine, only one of its kind in the 
brass industry, will be represented at the Ex- 
position by a half size model —operating in 
natural color in motion. Since 1949, Scovill 
has offered commercially 2,000 lb. non-welded 
24 in. wide brass coils; 3,000 lb. coils will be 
available in the near future. 


SCOVILL MANUFACTURING COMPANY, 89 MILL STREET, WATERBURY 20, CONNECTICUT 
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A COMPLETE LINE OF INDUCTION HEATING 
EQUIPMENT TO MEET EVERY PRODUCTION NEED 


SPARK GAP CONVERTERS 
TUBE DRIVEN OSCILLATORS 
HIGH FREQUENCY MOTOR GENERATORS 

LOW FREQUENCY 60-CYCLE INDUCTION HEATERS 


CALL ON ECCO!—for controlled heating applications by induction or conduction 


@® ECCO Model M40 60-Cycle 
Incuction-type Ring Gear Expan 
sion Heater with automatic heot 
control and pneumatic release 
Units available ranging from 20 
to 100 Kw 





@ ECCO Model M47 Valve Stem 
Heating and Forging Machine 
Completely automatic with push 
button control. Heats and die 
forms stems from round bor 
stock 


@ ECCO Spork Converter and 
Conveyor-type Induction Solder 
ing Machine. Units available 
ranging in capacities from 1%,” 
to 35 KVA 


@ ECCO High Frequency Centri 
fugal Casting Machine with re 
tractable induction heoter coil 
and variable speed motor drive 
for precision castings 


Hondies all sizes. 


® ECCO Model F78 550-pound Tilting-type High Frequency Induc- 


® ECCO Model M14 Conveyor- 
tion Melting Furnace. 


type Induction Hardening, 
Quenching and Drawing Moa 
chine. Capocity 2500 ports per 
hour. 


@ ECCO Model 06-50 KW Woter 
cooled, Tube-driven Oscillator 
Output frequency range, 500 KC 
to 30 MC 


ECCO can supply high frequency induction melting furnaces ranging 
from oa few ozs. to several tons. 


® ECCO High Frequency 2 
Position Brazing Stand with 
Pneumatic positioning fixture, 
automatic timing and tem- 
perature controls 


® ECCO High Frequency Motor 
Generator and Controls. Installo- 
tions available from 20 to 1200 
KW oat operating frequencies 
from 960 to 10,000 cycles with 
melting capacity from 5 pounds 
to several tons 


CY 
Seach FRE qlee 


7020 HUDSON BOULEVARD 
NORTH BERGEN, N. J. 


. DESIGNERS AND 


® ECCO 35-KVA Spark Con- 
verter with high frequency 
power distribution for 4 
induction melting furnaces 
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ECCO HIGH FREQUENCY 
proentih ayernndl VACUUM MELTING EQUIPMENT 











ONE OF THE LARGEST VACUUM FURNACES EVER BUILT 


@ ECCO Model VFR 11 Vacuum Heat Treating Furnace measures 18: ft. 

10 in. in height with top diameter of 34.5 inches. Model VFR 11 includes 

mechanism to lower the charge into ‘a cooling zone while still in vacuum. 

Operating pressure is 10 —5 mm. HG. 
@ 100 KW TOTALLY ENCLOSED WATER 
COOLED MOTOR GENERATOR 


ACCESSORIES FOR ALL INDUCTION HEATING 
AND MELTING OPERATIONS — Ecco con supply 
motor generator sets, induction heating coils, in 
ductor blocks, quench heads, capacitors and other 
specialties for every induction heoting and melt 
ing applicotion. ECCO engineers will make recom 
mendations on specific needs 


@ ECCO Model F66B Coil Tilting Type High Vacuum @ ECCO Model F64 Four-Position @ECCO Model F65, 2 to 10 
Melting Furnace with provisions to add alloying High Vocuum Degossing Furnace, pound Vacuum Melt, Pour ond 
specimens to the charge ond pour the metal into complete with sliding induction Pressure Furnace. Furnace has 
a water cooled mold. Operating pressure 10 —4 heater coils, pumps and vacuum provision for preheating the 
mm. HG. temperoture 2000° C+. Unit capacity gauges. mold 

available from 30 to several hundred pounds 


IF YOU HAVE A PROBLEM 





MANUFACTURERS OF INDUSTRIAL HIGH FREQUENCY HEATING EQUIPMENT 
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Picker specializes in x- ay, and x-ray only, covering the field like a blanket. W hat- 
ever you need, we've got... froma simple lead letter to a 22,000,000 volt betatron. 
To serve you, there are sales offices and service depots in all principal cities, staffed 
by skilled engineers prepared to cope with any x-ray problem promptly and with 
understanding. If you are now using x-ray, or are wondering whether you should, 
you can depend on Picker for objective technical counsel and efficient handling. 


PICKER X-RAY CORPORATION 25 S. Broadway, White Plains, N.Y. 
SALES OFFICES AND SERVICE DEPOTS IN PRINCIPAL CITIES OF U.S.A. AND CANADA 
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A sheet of exactly .022” strip steel the size 
of this page (8'4"" x 11'%4"') weighs approxi- 


mately 9'2 ounces. The same size 
sheet of .024” (.022", .002” 


oversize) with the triangle 


punched out would 
weigh the 


same. 














High 
Carbon 
over .25°/, 
to 1.35%, car- 
bon. Hard rolled 
or intermediate tem- 
pers to specifications—or 
i dead-soft annealed. No. 2 
=” regular bright and No. 3 mirror 
finish. Thicknesses: .001” to .093”. 
Widths: 3/16” and wider to 24”. 
Hardened and tempered—Bright, 
straw or blue colored, scaleless 
= or polished finish. Various 
Fey carbon and alloy 


analyses. 


Electro- 
Zinc Coated 
with a tough, duc- 
tile, tight adhering zinc 
coating that withstands the toughest 
fabricating operations and 
gives highest corrosion 


resistance. 





Low 
Carbon 
Steel—.25°%/, 
carbon or under. 
Full-hard, half-hard, 
quarter-hard or skin-pass 
temper or dead soft annealed; 
No. 2 regular bright and No. 3 mir- 
ror finish for plating. Thick- 
nesses: .001” and heavier. 
Widths: 3/16” and 
wider to 24”. 


Stainless 
—all popular 
types in standard 


tempers and finishes 

plus Bright-Annealed 
Chrome Nickel types (300 
Series) dead soft for easy fabrica- 


tion, a glistening mirror finish that 
requires little or no polishing. High 
tensile grades a specialty. Thick- 
nesses: .001” and heavier. 
Widths: 3/16” 
and wider. 























Products 
at the METAL SHOW 








SHEET TESTER: Steel City Testing 
Machines, Inc., now offers the model 
B-1 Flex Tester for nondestructive 
testing of sheet metal for compara 
tive drawability and stretcher-strain 


A 


characteristics The instrument can 
be used on sheet up to 0.050 in. thick 
The Spherometer, which completes the 
test set, determines stretcher-strain 
characteristics from the curvature of 
the set left after the flex test. 

For further information circle No. 916 
on literature request card on p. 32B 


EASY-WORKING STAINLESS: A 
new chromium-nickel austenitic stain 
less steel that work hardens far more 
slowly than conventional 18-8 grades 
has been announced by the Carpente: 
Steel Co. This steel makes possible 
commercial production of chromium 
nickel steel fastenings and other parts 
requiring drastic cold 
upsetting. 

For further information circle No. 917 
on literature request card on p. 32B 


heading or 


WASHING MACHINE: A special 
washing machine by The Alvey- 
Ferguson Co. removes grease and 
chips from rocker arm shafts after 
machining. The conveyer unit is 


equipped with steel disks on which 
the shafts ride, thus providing mini- 
mum points of contact and maximum 
exposure of surface to washing and 
drying action. 

For further information circle No. 918 
on literature request card on p. 32B 


CUT-OFF MACHINE: The new M-75 
high-speed cutting machine, a product 
of the Stone Machinery Co., is de- 
signed to handle heavy continuous 
production. 

For further information circle No. 919 
on literature request card on p. 32B 


IMPREGNATION OF CASTINGS: 
Polyplastex International, Inc., has 
announced a new improvement in im- 
pregnation of porous castings. The 


manufacturer reports that Poly- 


Philadelphia, October 20-24 








plastex MC resin, which contains no 
volatile matter, provides a_ sealant 
which does not shrink during setting 
and is resistant to a wide variety of 
solvents and withstands temperatures 
up to 350° F. 

For further information circle No. 920 
on literature request card on p. 32B 


EXCITATION UNIT: The Varisource, 
by Jarrell-Ash Co., is designed to meet 
all the requirements for excitation in 
labora- 
tory. It is an all-in-one excitation unit 


the modern spectrochemical 


providing d-c. arc, high-voltage a-c. 
are and high-voltage a-c. spark cir- 
cuits. The spark portion provides for 
casy adjustment over a wide range of 
inductance, capacitance, secondary re- 
sistance, primary resistance, and pri- 
mary voltage. 

For further information circle No. 921 
on literature request card on p. 32B 


STEREOMICROSCOPE: Bausch & 
Lomb Optical Co. has announced a 
new industrial stereomicroscope for 
production, inspection and quality 
control use. The instrument can be 


conveniently built into production and 
inspection set-ups. In connection with 
the instrument a free consulting serv- 
ice is offered. 

For further information circle No. 922 
on literature request card on p. 32B 


VACUUM PUMPS: The KS-100 
ejector-diffusion booster pump is a 
new addition to the Distillation Prod- 
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= AMERICAN CHemIcAL Paint Company 


AMBLER PENNA. 


Technical Service Data Sheet 
Subject: IMPROVED DRAWING AND COLD FORMING WITH GRANODRAW 








INTRODUCTION: 


When steel is phosphate coated with “Granodraw” prior 
to working it, drawing, extrusion, and other cold form- 
ing Operations are greatly improved. In fact, the protec- 
tive phosphate coating makes the cold extrusion of steel 
possible. 


Getting cold steel to flow depends on the unique 
properties of this coating. Its non-metallic phosphate 
crystals are physically and chemically adapted to acquire 
a strongly adsorbed lubricant. The combination of adher- 
ent phosphate coating and adsorbed lubricating film 
possesses a low coefficient of friction while maintaining 
its integrity under extremely high deforming pressures. 


“GRANODRAW” DATA 


“Granodraw” zinc phosphate coating chemical is applied 
to pickled surfaces in an immersion or spray process. 
When used with a suitable lubricant, the coating reduces 
friction under conditions of low, medium, or high de- 
forming forces encountered in such typical operations as: 
cold extrusion of steel; cold shaping; deep drawing (tubs, 
cartridge cases, shells, etc.); stamping; drawing of wire 
and tubing; ironing; necking; nosing; and upsetting. 


TYPICAL APPLICATIONS 


WIRE. “Granodraw’-coated fine wire to be wet drawn, 
is given an 85° to 95°% reduction in cross-sectional 
area at 15°% to 25% greater drawing speed. In addition, 
the appearance and profile of the drawn wire show 
considerable improvement over uncoated wire drawn 
with conventional lubricants. One interesting advantage 
in the use of the phosphate coating is the corrosion 
resistance imparted to the drawn wire by residual coating 
adhering to the steel after as many as 13 holes. Loss of 
such wire because of corrosion during storage has been 
practically eliminated 


TUBING. A tube mill is accomplishing a 40% reduc- 
tion and a mirror-like inside surface with the aid of 
“Granodraw” coatings. The speed of this draw is over 
100 feet per minute and the die life is considerably 
longer than when no phosphate coating is used 


PLATED WORK. Articles to be plated after forming 
may now be polished in the flat, formed on the presses, 
and sent to the plating line with no further polishing. 
The application of a “Granodraw” phosphate coating 
and lubricant protects the polished surface during press 
operations, preventing scratches and gall marks from 
appearing. Since contour polishing and hand buffing are 
very expensive, their elimination by the use of “Grano- 
draw” provides considerable savings 


CHEMICALS 


WRITE FOR FURTHER INFORMATION ON “GRANODRAW” 


The drawing of wire 
and many other cold 
forming operations 

including the cold ex 
trusion of steel — are 
greatly facilitated by the 
application of a “Grano 
draw” phosphate coat- 
ing and a suitable lubri- 
cant prior to working 


TYPICAL APPLICATIONS (Cont’d) 
CARTRIDGE CASES. The phosphated, lubricated cup 


for a large cartridge case is given an 80°% reduction in 
four passes with no intermediate anneals or surface 
treatments. Finish is excellent and the total life extended 
considerably over components formed without the use 
of the phosphate coating. In another case, a cup for a 
shell is phosphated and lubricated and given a 67% 
reduction with one pass through two dies. 


ADVANTAGES OF PHOSPHATE 
COATING WITH “GRANODRAW” 
PRIOR TO COLD FORMING STEEL 


The following are among the advantages indicated for 
phosphate coating with “Granodraw” prior to cold form- 
ing steel: 

Drawing of wire, bars, tubing, etc.—Improved lubri- 
cation; improved surface; less scratching; reduced pull; 
greater percent reduction per pass; reduced die wear; 
longer die life; lower die maintenance and cost; reduc- 
tion in corrosion. 


Drawing of stampings, shells, shell cases, etc.— 
Improved lubrication; reduced breakage; reduction in 
scrap; deeper draws; less scratching; elimination of some 
annealing; less wear on dies. 


Cold Extrusion— Improved lubrication; increased 
strength of parts; improved surface; reduction in load 
on press; greater dimensional accuracy; more uniform 
wall thickness; longer extrusions; elimination of some 
annealing; less corrosion. 


AND ON YOUR OWN METAL PROTECTION PROBLEMS. 


ESSES 
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CHEMICALS 





ucts Industries’ line of vacuum equip- 


ment. The pump, only 24 in. high, 


with a pumping speed of 140 liters 


per sec. and a limiting forepressure 


of just less than 1 mm. Hg, is a large 
capacity pump for installations where 
small space is available. 

For further information circle No. 923 
on literature request card on p. 32B 


HEAT TREATING FURNACE: A 
new medium size heat treating unit 
of 500-lb. per hr. capacity has been 
announced by Ipsen Industries, Inc. 
The new model is available for either 
electric or gas operation. Automatic 


sealed atmosphere and temperature 
control and automatic transfer of 
work from heat through the quench- 
ing or cooling cycle (without break- 
ing the atmosphere seal) are pro- 
vided. 

For further information circle No. 924 
on literature request card on p. 32B 


POURING UNIT: The Ajaxomatic, a 
new automatic unit for pouring accu- 
rate amounts of metal into molds, is 
designed to discharge molten metal, 
in particular aluminum, directly into 
the cold chamber of most available 
die casting machines. Molten metal is 
taken from a point considerably below 


the surface of the melt, eliminating 
any chance for pouring surface oxides 
or scum into the casting. The Ajaxo- 
matic acts as a combined holding fur- 
nace and automatic pouring unit. 
Made by Ajax Engineering Corp., this 
unit is not a melting furnace. It was 
designed especially to fit the require- 
ments of aluminum die casting plants 
and can also be used for zine alloys, 
pointing the way to the economic use 
of cold chamber machines for that pur- 
pose, if desired. (¢ ontinued on p. 274) 

















Pete says the only thing that will shear his wife's 


biscuits is Columbia Buster Alloy Tool Steel. 





COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels— High Speed Steels 
Die Steels—Hot Work and Shock Resisting Steels 
Carbon Tool Steels. 











Eclipse 


PRESSED STEEL 
POTS ror rena, 


Salt, Cyanide, 
Oil Tempering, 
Metal Melting. 


Pressed Steel means 
Dependability. 


Eclipse Pressed Steel Pots are seam- 
less formed from *,” firebox plate 
They are uniform in quality, relatively 
light in weight. Thirty-odd years of 
service has proved them ideal for all 
heat-treating operations and for the 
melting of lead base alloys. They 
offer dependable long life, freedom 
from sudden failure, higher strength 
at elevated temperatures, marked 
savings in fuel costs, increased pro- 
duction and immediate availability 


Representatives in all Principal Cities 
Write for Eclipse Fuel Engineering Company $00 
5504R Bulletin N-1 1127 Buchanan St. Rockford. Tilinois Eclipse 
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FROM BANJO STRINGS - 


SSSSHSSSHSHSSSSSHSHSHHESHHHSHSHEHSSSHHEHESEESESSESHESSSESESHSSEHEHEEEHESEHESEHEH ESSE EEEEEEEEEEEE 


TO AIRPLANE WINGS 





you can test practically 





RIEHLE 


UNIVERSAL 
TESTING MACHINE 


Every Riehle Pendomatic Uni- 
versal Testing Machine has 5 
standard scale ranges, so that 
it is actually the equivalent 
of 5 testing machines in one. 
You can test small specimens 
with a relatively low-rupture-point (banjo 
strings, for example) or large high-yield- 
point specimens (like airplane wings) all 
on the same Riehle machine. No accessories 
are needed; all you do is turn the selector 
knob to the desired range. Guaranteed ac- 


curacy is within !/, of 1%. 


Hydraulic and Screw Power Types 
Riehle Universal Testing Machines are built 
both with hydraulic loading unit and with 
screw power loading unit. Each type is 
available in a variety of sizes, with capac- 
ities up through 400,000 Ibs. Ask your 

Riehle representative or 

write our factory for 


illustrated catalogs. 
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IN MANUFACTURERS’ LITERATURE 


978. Abrasion Tester 

Bulletins on durable precision instru- 
ment for testing resistance of surfaces 
to abrasion. Taber Instrument 


979. Abrasive Wheels 

Data folders give operating sugges- 
tions and recommended grades of abra- 
sive wheels for stainless alloys, for fin- 
ishing, semi-polishing and other appli- 
cations. Manhattan Rubber Dit 


980. Air-Gas Mixer 

Engineering and application date on 
air-gas proportional mixer in Bulletin 
L-300 clipse Fuel Engineering 


981. Alkaline Derusting 

Bulletin on electrolytic process op- 
erated at room temperature, for derust- 
ing without acid. Enthone 


982. Alloy Steel 

68-page “Aircraft Steels” booklet in- 
cludes revised military specifications 
Also stock list. Ryerson 


983. Alloy Steel 

40-page book on heat treated alloy 
steel plate for maximum abrasion and 
impact resistance. Details on uses; 12 
pp. of technical data. Jones & Laughlin 


984. Alloy Steel 

176-page bound book on hardenability, 
mechanical properties, heat treatment 
and applications of alloy steels. 28 pages 
of tables at end. U.S. Steel 


985. Aluminum Castings 
Brochure “How To Cut Die-Casting 

Finishing Costs” deals with aluminum 

castings. Monarch Aluminum 


986. Aluminum Extrusion 

Bulletin 340-A on aluminum extru- 
sion process and presses of 500 to 5000 
tons capacity. Watson-Stillman 


987. Aluminum Fasteners 
8-page illustrated booklet on all types 

of aluminum fasteners. Also accessories 

and screw machine products. Alcoa 


988. Aluminum Forgings 
168-page book covering relation of 
forging design to die sinking and to the 
manufacturing process. Section on met- 
allurgy gives commercial alloy composi- 
tions, properties and tolerances. Alcoa 


989. Aluminum Melting 
Folder A-5 describes automatic melt- 

ing and pouring unit for production of 

aluminum die castings. Ajax Eng'g 


990. Aluminum Welding 

New control system that extends 
electrode life for spot welding alumi- 
num, fully described in “Technical Ad- 
visor 15”. Reynolds Metals 


991. Ammonia for Heat Treat 
20-page booklet, “Ammonia Installa- 
tions for Metal Treating”, gives proper- 
ties of ammonia used in heat treating 
and describes equipment. Armour 
992. Analysis 
Article on use of direct-reading spec- 
trometer at Kaiser Steel. Baird Assoc 
993. Analytical Balance 
Pamphlet on analytical balance hav- 
ing automatic indication of end result 
by projection of enlarged image of true 
micrometer scale. Sartorius Div 
994. Annealing Furnaces 
8-page illustrated booklet on continu- 
ous annealing furnaces. Schematic dia- 


grams, photographs, and actual pro- 
duction data. Drever 


995. Anodizing Racks 

Folder gives data on aluminum racks 
with copper hooks, insulated for any 
anodizing solution. National Rack 


996. Are Welders 

Illustrated booklets available on both 
A-C and D-C arc welders. Contain 
data and diagrams on construction and 
uses. Westinghouse Electric 


1000. Automotive Forgings 
Folder shows 31 forged i made for 
automotive industry. Pittsburgh Forgings 


1001. Barrel Finishing 

55-page book on barrel finishing with 
Alundum tumbling abrasive. Procedures, 
practical operating suggestions, and 
characteristics of abrasive. Norton Co 


1002. Bearing Failures 

12-page bulletin 146 outlines basic 
steps for prevention of common bab- 
bitted bearing failures—choice of metal, 
pouring practice, in-service mainte- 
nance. Federated Metals Div 
1003. Beryllium Copper 

Helpful engineering information con- 
tained in monthly beryllium copper 
technical bulletins. Beryllium Corp 
1004. Bimetal Elements 

64-page book on application of ther- 
mostatic bimetal. Property charts for 
30 types. Design formulas. W. M. Chace 








1177. 


Magnesium Finishing 











Surface finishing of the lightest 
structural metal gets A to Z treat- 
ment in “Magnesium Finishing”.* 
In 128 pages of text, accompanied 
by illustrations and tables, this new 
publication outlines the details of 
cleaning, mechanical finishing, 
chemical treatment, electroplating, 
painting and assembly protection 
for all forms of magnesium. 

Emphasis throughout the book is 
on specific details of the various 
finishing operations. Protection af- 
forded, bath compositions and tem- 
peratures, equipment, materials and 
treatment times are discussed for 
each treatment. The detail is bal- 
anced in the opening sections of the 
book by a general discussion of the 
proper choice of finishing system 
and of the general types of corro- 
sive conditions against which mag- 
nesium must be protected. 

Of special interest is the section 
on electroplating, the most recent 
development in magnesium finish- 
ing. Procedures have now been 
worked out which permit the plat- 
ing of magnesium with any metal 
which can be electrodeposited. The 

*Published by The Dow Chemical! Co 
Copies are available at no charge to 
readers of Metal Progress who circle 


No. 1177 on the literature request card, 
page 32B 


text also reports recent improve- 
ments in primer coat formulations 
and adjustments in treating bath 
compositions to provide better 
protection. 

Final effectiveness of coating 
processes depends on initial clean- 


ing. Assistance in choosing the 
proper cleaning method is provided. 

Ten chemical treatments — paint 
base, black, anodic and bright fin- 
ishing types are presented in 
detail. The characteristic finish re- 
sulting from each treatment is dis- 
cussed and proper procedure is 
outlined. Each procedure is dia- 
grammed in a flow chart on which 
variables are noted. Control of the 
procedures is covered in gratifying 
detail. Analytical determination 
methods are given and difficulties 
are discussed on a symptom-and 
remedy basis. 





997. Atmosphere Furnaces 
Information on gas-atmosphere high- 
production furnace for bright annealing 
of copper alloys. Holcroft 
998. Atmosphere Generators 
12-page booklet on gas producers de- 
scribes equipment and gives data on 
composition and applications of atmos- 
pheres. Bellevue Industrial Furnace 
999. Automotive Case 
Hardening 
Reprint on case hardening automobile 


parts. Operating data and cost analysis 
Dow Furnace 


1005. Black Coating 


Technical bulletin on Parco Black 
finish, having high corrosion resistance 
on steel. Parker Rust Proof 


1006. Blackening Compounds 


Bulletin on blackening compounds 
(for ferrous alloys) to AMS Spec. 2485 
Swift Industrial Chemical 


1007. Brass and Bronze 


8-page booklet on control methods 
applied to brass rod, forgings, die cast- 
ings and welding rod. Titan Metal 
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1008. Brazing 1013. Bright Carburizing 
50-page text GEA-3193 describes the Case history on bright carburizing of 

methods and applications of electric- SAE 8620 bull gear pinions. Ipsen 

furnace brazing. General Electric 

1009. B “aH 1014. Bronze 
rpedee Fazing — 12-page technical bulletin on seven 
24-page bulletin 20 on advantages of grades of bearing bronze. Six case his- 

Easy-Filo silver brazing alloy, with in- tories. American Crucible Products 

formation about joint design and fast e “ ? ‘ 

production methods. Handy & Harman 1015. Bronze, Continuous Cast 

* . >. » le 

1010. Brazing Stainless Steel 12-page bulletin on applications, prop- 

Sikestrated teockiet. “Mrtaht Annest erties, weights of continuous cast bronze 
are OOKICt, Sent Anneal- rods, tubes, shapes. American Smelting 

ing, Hardening and Brazing Stainless . Pon 

: -- os : & Refining 

Steel”, describes conveyor furnace and 

bright brazing alloy. Sargeant & Wilbur 1016. Bronze Castings 

O11. Brazing Titanium 16-page booklet on sand and centrif- 
Data sheet on use of a new flux for ugal castings. Amer. Non-Gran Bronze 
'é g & u r r — . 

br _— tit nium Handy & Harman 1017. Bronze Electrode 

1012. Brazing Washers Data sheet on phosphor bronze arc 
Free sample of silver brazing alloy welding electrode for high-strength 

preformed washer coined from wire welds on phosphor and manganese 

Lucas-Milhaupt Engineering Co bronzes. Weldwire 





16 Foot Lathe Bed Wear Strips 


Quick Aged in SUB-ZERO Unit 


This Sub-Zero Industrial Chilling Machine plays oa vital part in a unique 
18 foot Sub-Zero steel treating line for lathe bed wear strips recently installed at the 


—120° F. Chilling Cincinnati Steel Treating Co. 
Machine in which 


parts are quick After flame hardening, temperature of the strips is about 80°F. They 

lie el ba are then put into the Sub-Zero unit, and held for a period of 24 hours 

gle opening for at —120 F. The result of this chilling is a complete transformation 

easier handling. of the austenite to martensite, producing full stabilization. A second 

result is a major improvement in surface hardness. The parts ore ready 

* for finish machining and grinding to final dimensions after a draw to 
thoroughly temper the martensite. 

For Full Details 

Write for 
New Catalog 


Several Sub-Zero models for large or small shops save time and money 
by: Shrink fitting without forcing, increasing perishable tool life, and 
obtaining 100% stabilization of alloy steel. 


SEE THE SUB-ZERO ON DISPLAY AT THE 
NATIONAL METAL CONGRESS & EXPOSITION 
BOOTH 1320 


SOME EXCLUSIVE 


‘sub-: ar a1 U lta sie TERRITORIES NOW OPEN 
_— 8932 ~lh Rd TO DEALERS 


Cincinnati 29, Ohio 
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1018. Buffing and Cleaning 
24-page booklet describes origin and 

development of various metal cleaners 

and tripoli compositions. Puritan M/fg 


1019. Buffing and Polishing 
Catalog A-50 on five-head rotary ma- 
chine for automatic polishing and buff- 
ing of parts from 1/16 to 12 in. diameter 
Hammond Machinery 
1020. Burners 
Bulletin 1220-5 describes tempered 
flame burners for controlled heating 
and cooling cycles. Bloom Engineering 


1021. Car Bottom Furnaces 

Bulletin 644 on electric car bottom 
furnaces for all heat treating processes 
Hevi Duty Electric 


1022. Carbon Steel Tubing 
Bulletin TB 333 gives cost-saving de- 
tails on mechanical tubing. Babcock & 
Wilcoa 
1023. Carbon Test 
Illustrated data discusses melter's test 
for estimating carbon content of molten 
steel in 40 sec. Harry W. Dietert 
1024. Carbonitriding 
Case history and job data on bright 
carbonitriding of SAE 1010 levers. Ipsen 
1025. Carburizer-Nitrider 
28-page Bulletin 646 on electric car- 
burizing and nitriding furnace giving 
atmosphere circulation up to 1850° F 
Hevi Duty Electric 


1026. Carburizing Baths 

Bulletin contains charts of relative 
case penetrations at various times and 
temperatures. Also replenishment chart 
for salt baths. A. F. Holden Co 


1027. Carburizing Salts 
Folder on salts for liquid carburizing 
Swift Industrial Chemical 


1028. Castings, Bimetallic 
16-page brochure illustrates 50 appli- 

cations of casting process for making 

bi-metallic components. Al-Fin Dit 


1029. Cemented Carbides 

64-page catalog 52 gives latest infor- 
mation on carbide tooling. Completely 
illustrated details on all types of cutting 
tools. Handy tables for grade selection 
and cutting speeds. Kennametal 
1030. Ceramic Coating 

24-page book on ceramic coating as a 
means of conserving strategic metals 
and extending metal life at high tem- 
peratures. Solar Aircraft 
1031. Clean Hardening 

Bulletin describes clean hardening of 
steering arms and lever shafts at Ross 
Gear & Tool. Surface Combustion 
1032. Cleaner 

Data sheet on “404”, alkaline soak 
cleaner for steel and bra Diversey 
1033. Cleaner 

Folder gives data on industrial metal 
cleaners for use with water in either 
still-tank or spray-washing equipment 
Solventol Chemical Products 
1034. Cleaner 

Technical specifications for surface 
active agent used with both acid and 
alkaline cleaners. Alrose Chemical Co 
1035. Cleaners 

40-page catalog of cleaning and fin- 
ishing chemicals, solutions, and re- 
agents. Globe Chemical 
1036. Cleaning 

Bulletin on equipment for cleaning 
and pickling of shell cases and other 
ordnance items. Alvey-Ferguson 
1037. Cleaning 

12-page Bulletin 68 deals with factors 
to consider in selecting metal cleaning 
equipment. Despatch Oven 
1038. Cleaning 

20-page bulletin 214 gives full details, 
specifications and actual performance 
on Rotoblast cleaning. Pangborn 





1039. Cleaning 


Pamphlet on properties and use of 
trichlorethylene. Niagara Alkali 


1040. Cleaning Aluminum 

Technical data sheets on aluminum 
cleaners to remove drawing, stamping, 
spinning compounds, rolling oils, mark- 
ing inks and crayons as well as general 
shop dirt. Cowles Chemical 


1041. Cleaning and Finishing 

16-page brochure on various cleaning 
processes, phosphating, aluminum 
brighteners and rust preventives. Ref- 
erence chart included on six phosphat- 
ing cycles. Turco Products 


1042. Cleaning and Finishing 
Catalog A-653 gives complete story 
on planning industrial! finishing systems 
and shows many installations of clean- 
ing and pickling machines. R. C. Mahon 


1043. Cleaning Equipment 

Vapor degreaser described and dia- 
gramed in folder. Data on different 
models. Topper Equipment 


1044. Cleaning Machines 
Bulletin 703 on cleaning machine that 
agitates and lifts work. Magnus 


1045. Coating Gage 

Folder on portable instrument to 
measure thickness of nonmagnetic coat- 
ings on magnetic bases. Branson 


1046. Coatings 

Information on Bonderite coating 
which is resistant to corrosion and a 
good paint base. Parker Rust Proof 


1047. Coatings and Packaging 

43-page guide to better preservation 
and packaging deals with procedures 
for hot dip packaging. Seal-Peel 


1048. Cold Extrusion 

Bulletin describes process in which 
5-in. dia. steel billet can be cold formed 
to a cup with less than ‘s in. wall thick- 
ness in three strikes. Detrex Corp 


1049. Cold Finished Bars 
Engineering bulletin, “New Economies 
in the Use of Steel Bars’. LaSalle Steel 


1050. Cold Heading Brass Wire 
“Cold Heading Extruded Brass and 
Copper Wire” gives physical and fabri- 
cation properties, applications, lb. per 
1000 ft. and ft. per lb. Chase Brass 


1051. Combustion Equipment 
8-page folder on catalytic fume com- 
bustion. Catalytic Combustion 


1052. Continuous Casting 

24-page book, “Better by the Mile”, 
describes how the Rossi continuous 
casting machine works. History of con- 
tinuous casting. Scovill Mjg 


1053. Control Instrument 

Bulletin Cl-1 on control device that 
anticipates fuel needs and minimizes on 
and off variation. Wheelco 


1054. Controlled Atmospheres 

24-page bulletin describes production 
problems with reference to dry atmos- 
pheres. Pittsburgh Lectrodryer 


1055. Controlled Atmospheres 

Bulletin on Dewpointer for reading 
of atmosphere in field and laboratory 
Readily portable, operating on a.c. or 
enclosed battery. Jilinois Testing Labs. 
1056. Copper Alloy Tubes 

32-page brochure on causes of corro- 
sion and means of combating them. 
Choice of materials for condenser tubes 
Revere Copper & Brass 


1057. Copper Tubing 

6-page illustrated folder gives useful 
data on seamless copper tubing. Chart 
featuring safe-working internal pres- 
sures for both annealed copper and 
hard copper seamless tubing Penn 
Brass & Copper Co 


1058. Corrosion Protection 

8-page bulletin shows 24 applications 
of vapor wrap method of corrosion pro- 
tection. Angier 


1059. Cutting Oil 

Facts on more efficient and econom- 
ical plant operation through use of 
right lubricants described in “Metal 
Cutting Pluids”. Cities Service Oil 


1060. Cutting Oil 

New pamphlet on sulphurized oil ap- 
plicable to stainless steel and more eas- 
ily machined alloys. Gulj Oil 


1061. Deep Drawing 

Reprint on new deep drawing tech- 
nique involving single-stroke dies and 
eliminating intermediate operations 
Schnell Tool & Die 





1359. Welding Electrodes | 





A new 9-in. slide rule permits 
comparison of the welding elec- 
trodes of 23 manufacturers. AWS 
designations are printed on the faces 
of the comparator and, as the slide 


is adjusted, electrode designations 
of each manufacturer come into 
view opposite the corresponding 
AWS numbers. Stainless steel elec- 
trodes are given on the front face; 
others, on the back. Fifty-four types 
of electrodes are included. General 
Electric 


1062. Definitions 
36-page glossary of over 150 terms on 
cast iron. International Nickel 


1063. Descaling Stainless Steel 

Bulletin 25 on descaling stainless 
steel and other metals in molten salt 
Hooker Electrochemical 


1064. Design of Dies 

32-page bulletin on design of dies for 
upset forging. Also rules for upsetting 
and examples of forgings. Ajazr Mfg 


1065. Dew-Point Recorder 

Bulletin 407 and Data Sheet AED 
340-7 on dew-point systems for record- 
ing or controlling. Foxboro 


1066. Dial Gages 
36-page catalog of dial gages of all 
types. Nilsson Gage 


1067. Diamond Abrasives 

8-page booklet on characteristics of 
diamond abrasive, and catalog of dia- 
mond pon | accessory line. Elgin 
National Watc 


1068. Die-Casting Machines 
Catalog shows complete line of die 
casting machines. Kur Machine Co 
1069. Die Castings 
Bulletin on design and manufacture 
of aluminum die castings. Hoover Co 


1070. Dimensioning 

40-page “Practical Dimensioning” 
tells how to avoid errors in the dimen- 
sioning of drawings. Gisholt Machine 


1071. Drawing and Forming 
Literature on Granodraw coating for 

improved drawing, cold extrusion and 

cold forming. American Chemical Paint 


1072. Drawing Compounds 
Folder describes new type of lubricant 
for cold forming and drawing of stain- 
less steel, both austenitic and ferritic 
Hangsterfer's Laboratories 


1073. Drum Cleaning 
6-page brochure on fast, low cost 
drum cleaning. Pangborn 


1074. Dryer, Centrifugal 

Bulletin gives specifications and draw- 
ings of centrifugal dryer for small parts 
Nobles Engineering and Mfg 


1075. Ductile lron 

Bulletin compares ductile iron with 
gray iron, malleable iron and cast steel. 
Eight examples of ——— where 
ductile iron is profitably employed. 
American Brake Shoe 


1076. Electric Furnaces 
17-page Bulletin 1054 on tool harden- 
ing equipment. Sentry 
1077. Electric Furnaces 
Brochure on electric heat treating 
furnaces, melting furnaces, metallurgi- 
cal tube furnaces, research furnaces and 
sintering furnaces. Pereny Equipment 


1078. Electric Melting 

Bulletin 527 on compact arc furnace 
Melt time and power consumption for 
four alloys. Detroit Electric Furnace 


1079. Extrusions 
Data on services in the field of alumi- 
num extrusions. Himmel Bros. Co 


1080. Fabrication Data File 

Reference file contains engineering 
information about equipment and proc- 
esses used for metal stampings, heavy 
weldments and pressed steel shapes 
Chas. T. Brandt, Inc 


1081. Fasteners 
22-page handbook of industrial fas- 
teners. Southco 


1082. Ferro-Alloys 

o-mnee book describes over 50 metals 
and alloys produced by company. Electro 
Metallurgical Co 


1083. Finish for Aluminum 
Bulletin on Polychrome decorative 
metallic finishes for aluminum. Alcoa 


1084. Finishes 

Folder gives characteristics and uses 
of chromate conversion coatings on 
nonferrous metals. Allied Research 


1085. Finishing 

20-page bulletin on mechanical fin- 
ishing. Deburring, descaling, polishing, 
Britehoning, coloring. Roto-Finish 


1086. Finishing 

Six bulletins describing finishing com- 
pounds for stainless steel, aluminum, 
other metals. Apothecaries Hall 


1087. Finishing 

22-page book gives facts and figures 
on barrel finishing, tells how single-unit 
installation may yield savings up to 95% 
on various parts. Almco Div 


1088. Finishing 
Folder describes equipment for barrel 
plating with unique contact arrange- 
ment for maximum current distribution 
Daniels Platina Barrel & Supply 
1089. Flaw Detection 
Information on electronic equipment 
for nondestructive inspection of regu- 
lar and irregular iron and steel parts 
Magnetic Analysis Corp. ( Foerster) 


OCTOBER 1952; PAGE 2; 











trantiny1 
vies 


mr 
industry 


ROLLING MILLS: 
bar, hoop, strip, shape 
mill guides; and rollers 


SEAMLESS TUBE MILLS: 
guide shoes, rolling 
mill plugs and rolls, 
piercer points, etc. 


ELECTRIC WELD TUBE MILL: 
forming rolls, planishing 
tolls, tool holders, etc. 

STRAIGHTENING MACHINE GUIDES 

HEAT RESISTING CASTINGS 


beni) Ds | 


/ May —— 


= NO Oe = =a 
" ee: re 
SE ye=— 


YOUNGSTOWN ALLOY CASTING CORP. YOUNGSTOWN, OHIO 








1090. Flow Meters 

Catalog C-12 describes meters and 
accessories for measuring pressure, vac- 
uum and differential pressure of liquids 
and gases. Meriam Instrument 


1091. Forging Hammers 

24-page brochure describes construc- 
tion and use of steam drop hammers 
Erie Foundry 


1092. Forging Presses 

Catalog 42 gives complete specifica- 
tions for high-speed forging presses in 
capacities from 300 to 4000 tons. Bliss 
1093. Forgings 

Catalog GI on types of upset and ham- 
mer forgings for various applications 
Commercial Shearing & Stamping 
1094. Forgings 

New booklet on smooth hammered 


forgings of alloy, stainless and tool steel 
Allegheny Ludlum 


1095. Forming 

ee book on equipment and proc- 
ess of cold roll-forming. Wide sheets, 
narrow trim, tubular shapes, curving, 
coiling, tooling needed. Yoder 


1096. Forming 

32-page catalog om machinery for 
forming, cutting and punching opera- 
tions on medium and light weight ma- 
terials. O’Neil-Irwin 


1097. Foundry Practice 

Article on refining secondary copper 
alloys deals with sequence of removal 
of Al, Mn, Si, P, Fe, Zn, and use of pure 
oxygen instead of air. R. Lavin & Sons 


1098. Furnace Controls 

Instruments and controls for heat 
treating furnaces are described in bul- 
letin 51-750-51. Hays Corp 


1099, Furnace Fixtures 

16-page Catalog 16 on baskets, trays, 
fixtures, retorts and carburizing boxes 
for heat treating and quenching; 66 
designs. Stanwood Corp 


1100. Furnaces 

Folder on furnaces and atmosphere 
generating equipment for bright an- 
nealing, brazing, hardening, sintering, 
soldering. Sargeant & Wilbur 


1101. Furnaces 

Catalog on electric furnaces for tool 
room and general-purpose heat treat- 
ing; also 600° F. ovens. Cooley Electric 
1102. Furnaces 

Bulletin on furnaces for annealing, 
normalizing, hardening, tempering, 
forging. Flinn & Dreffein Engineering 


1103. Furnaces 

Bulletin describes 18 electric furnaces 
for research and small-scale production, 
with operating temperatures to 3000 
Harper Electric Furnace 


1104. Furnaces 

44-page Catalog 112, well illustrated, 
features furnaces for hardening, tem- 
pering, carbonitriding, forge heating, 
sintering, annealing and tool heat 
treating. Also atmosphere generators 
and ammonia dissociators. C. 1. Hayes 


1105. Furnaces 

16-page booklet “Proven Heat Treat- 
ing Efficiency” displays complete line of 
furnaces. Loftus Engineering 


1106. Furnaces 

Bulletin 435 describes new furnaces 
for tool room, experimental or small 
batch production Gas, oil, electric 
Muffie or direct heated. W.S. Rockwell 


1107. Furnaces, Annealing 

Folder of performance and cost data 
on radiant tube and roller hearth fur- 
naces. Gas Machinery 


1108. Furnaces, Small Tool 
Folder describes complete set-up for 
heat treatment of small tools, including 
draw furnace, quench tank and high 
temperature furnace. Waltz Furnace 


1109. Galvanic Coating 
8-page booklet 452 on galvanic coat- 
ing applied by brush. Galvanite Corp 


1110. Gas Analysis 

Bulletins 804 and 805 on quick, accu- 
rate, direct analyses for oxygen and CO 
Bacharach Ind. Instrument 


11tl. Gas Cutting Machine 
Catalog on Airco No. 50 Travograph 
gas cutting machine, with manual, 
magnetic, or automatic tracing device 
to cut intricate shapes. Air Reduction 


1112. Gas Furnaces 

32-page catalog on high-speed gas 
furnaces for heat treating carbon and 
alloy steels; also pot furnaces for salt 
and lead hardening. Charles A. Hones 
1113. Gas-Oil Burner 

Bulletin on combination gas and oil 
burner with high rate of combustion 
Ra-Diant Products 


1114. Gear Cutting 


8-page article on cutting fluids for 
gear cutting, from Notebook. D. A. Stuart 


1115. Hardening Retainer 
Plates 
Job data on carbonitriding of SAE 
1010 clutch retainer plates. Ipsen 
1116. Hardening Tool Steel 
Notes on hardening nondeforming 
tool steel. Pittsburgh Tool Steel Wire 


1117. Hardfacing 

New 40-page booklet, “Haynes Alloys 

Hard-Facing Manual”, tells what 
metals can be hardfaced, how to select 
right hardfacing material, lists step-by- 
step application procedures and indus- 
trial applications. Haynes Stellite 
1118. Hardness Tester 

Bulletin F-1689-1 on Impressor hard- 
ness tester for aluminum, copper, brass, 
bronze, plastics. Barber-Colman 
1119. Hardness Tester 

Literature on Brinell testing ma- 
chines. Detroit Testing Machine Co 
1120. Hardness Tester 

4-page bulletin on Brinell hardness 
tester weighing 26 lbs. for portable and 
stationary use. Andrew King 
1121. Hardness Tester 

Bulletin DH-114 on Tukon hardness 
testers in research and industrial test- 
ing. Wilson Mechanicql Instrument 
1122. Hardness Tester 

Bulletin ET 202 on new Ernst portable 
hardness tester for direct at-the-job 
readings of all metal types and shapes 
Newage International 
1123. Heat Resistant Castings 

New bulletin 952 on stainless and 
heat resistant castings. Fahralloy 
1124. Heat Resistant Finish 

New brochure on silicone-base heat- 
resistant finish. Midland Ind. Finishes 
1125. Heat-Resisting Alloy 

Pyrasteel bullevin describes chromium- 
nickel-silicon alloy for service economy 
in resisting oxidation and corrosion to 
2000° F. Chicago Steel Foundry 
1126. Heat-Resisting Alloy 

“Hastelloy Alloy X" booklet describes 
new Fe-Ni-Cr-Mo alloy, properties and 
forming characteristics. Haynes Stellite 
1127. Heat Treating 

Set of 20 data sheets on salt baths for 
case hardening, quenching, high tem- 
perature heating, tempering and braz- 
ing. Heatbath 
1128. Heat Treating 

Catalog 116 contains 72 pages of heat 
treating data for carburizing, cyaniding, 
brazing, austempering and annealing 
processes. Ajax Electric 
1129. Heat Treating 

12-page bulletin on heat treating in 
a steam atmosphere. Leeds & Northrup 
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1130. Heat Treating 

Bulletin 120 tells how heat exchangers 
provide heat control in quenching bath 
thus protecting physical properties and 
saving on water and piping equipment 
Niagara Blower 


1131. Heat Treating Aluminum 
Bulletin 14-T on ovens for heat treat- 

ment of aluminum and other low-tem- 

perature processing. Young Bros 


1132. Heat Treating Ammonia 

Literature on standard anhydrous 
ammonia for heat treating Nitrogen 
Div., Allied Chemical & Dye Corp 


1133. Heat Treating Baskets 
Data sheet on metal baskets for heat 
treating, quenching, nitriding, pickling 
and galvanizing. Rose Iron Works 
1134. Heat Treating Belts 
44-page catalog describes metal belts 
for quenching, tempering, carburizing 
and other applications. Ashworth Bros 


1135. Heat Treating Fixtures 
Extensive catalog on heat and corro- 
sion-resistant equipment for heat treat- 
ing and chemical processing. 30 classi- 
fications of equipment. Pressed Steel Co 


1136. Heat Treating Fixtures 
Catalog B-8 describes and shows 75 
custom-built fabricated alloy heat 
treating accessories. Rolock 
1137. Heating 
Full details of high thermal release 
burner unit intended for use where 
quick heating and intense concentration 
of heat are desired. Bloom Engineering 


1138. Heating Elements 
24-page Bulletin H on electric heating 
elements Includes extensive tabular 
data on physical and electrical specifi- 
cations for various sizes. Globar Dit 


1139. Heating Equipment 
Bulletin, “Make Your Own Gas”, de- 
scribes generator to convert oil to gas 
for standby or primary fuel. Vapofier 
114. Heating of Plating Baths 
Illustrated bulletin on unit heat ex- 
changers designed to maintain working 
temperature of nickel plating solutions 
by continued heating or cooling in the 
same unit. Industrial Filter & Pump 
1141. Heating With Gas 
12-page Bulletin S-7.1 on basic engi- 
neering requirements of heat processing 
with radiant gas. Selas 
1142. Heliare Welding 
Pocket-sized folder contains current 
ranges and sizes for electrodes with 
table on current and number of passes 
required to weld various metals. Linde 
1143. High-Alloy Castings 
Bulletin FC-350 outlines advantages 
of improved Fahrite corrosion-resistant 
castings. Ohio Steel Foundry Co 
1144. High-Alloy Castings 
New 28-page 3rd edition of “Nickel- 
Chrome Castings to Resist Heat & Cor- 
rosion”. Standard Alloy 
1145. High-Temperature Alloy 
Property data for 21% Cr, 9% Ni 
heat-resistant alloy. Electro-Alloys Div 
1146. High-Temperature Alloys 
High temperature work sheet provides 
valuable suggestions for solving high 
temperature problems in design and 
production. International Nickel 
1147. Hollow Die Steel 
New catalog section on hollow die 
steels. A. Milne 
1148. Identifying Stainless 
Cardboard chart outlining systematic 
method for rapid identification of un- 
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known or mixed stocks of stainless 
steels. Carpenter Steel 


1149. Immersion Melting 

12-page Bulletin IE-11 on immersion 
heating for controlled melting of soft 
metals. C.M. Kemp Mfg 


1150. Impregnation of Castings 

Literature on new impregnating equip- 
ment for elimination of porosity in fer- 
rous and nonferrous castings. Metal- 
lizing Co. of America 


1151. Impregnation of Castings 
Bulletin on sealants and methods to 

correct microporosity in ferrous and 

nonferrous castings. Polyplaster 


1152. Induction Heating 
“Induction Heating and Melting” con- 
tains selector chart and table of heating 
and melting speeds for standard induc- 
tion equipment. Ajar Electrothermic 


1153. Induction Heating 

Bulletin on low-frequency (60 cycle) 
induction heating furnace Applica- 
tions. Magnethermic 


1154. Induction Heating 

Data folder on megacycle tube-type 
machines for soldering, brazing, an- 
nealing and hardening. Sherman In- 
dustrial Electronics Co 


1155. Induction Heating 
Specifications for 10-kw. high-fre- 
quency Model T-10-3. Lepel 


1156. Induction Heating 

Bulletin 1440 on system for safety 
control of induction heating through 
use of components built into every unit 
Lindberg Engineering 


1157. Induction Heating 

New 60-page catalog, “Tocco Induc- 
tion Heating”, tells of reduced cost and 
increased speed of production on hard- 
ening, brazing, annealing, forging or 
melting jobs. Ohio Cranksha/t 


1158. Induction Heating 
“Induction Heating” presents case his- 

tories of increased production, reduced 

space, lower costs. Westinghouse 


1159. Industrial Planning 

Book 127 on planning expansion, re- 
modeling or modernization of plant 
Continental Industrial Engineers 


1160. Inspection Stamps 
16-page catalog of letter, figure and 

inspection stamps, marking dies and 

numbering machines. Dickey-Grabler 


1161. Instruments 

“Tomorrow Is Today” is a new bro- 
chure telling of the many contribu- 
tions of instruments to industrial proc- 
essing. Minneapolis-Honeywell 


1162. lon Exchange 
24-page discussion of ion exchange 
resins and applications. Rohm & Haas 


1163. Iron-Nickel Alloys 

32-page bulletin on austenitic iron- 
nickel alloys having special thermal ex- 
pansion or thermoelastic characteristics 
International Nickel 


1164. Laboratory Furnaces 
Series of data sheets give full infor- 
mation on complete line of laboratory 
furnaces for numerous metallurgical 
operations. Boder Scientific 


1165. Laboratory Furnaces 

Folder describes and illustrates tubu- 
lar furnace for use in tensile testing 
and control panels. Marshall Products 
1166. Leaded Steels 

Folder on lead-bearing, cold finished 
bars which machine about 80% faster 
than B1113. LaSalle Steel 
1167. Lithium in Copper 

Data available on effect of lithium 
on electrical conductivity and porosity 
of copper and its alloys. Metalloy Corp 





1168. Lockseam Tubing 
Blueprint of size ranges of round or 
oval lockseam tubing in a wide range 
of metals. H & H Tube and Mig 
1169. Low-Hydrogen 
Electrodes 
Comparison chart of brand names of 


16 manufacturers of low-hydrogen elec- 
trodes. Arcos 


1170. Low-Temperature Tests 

Bulletin MC-1 on cryostat that main- 
tains a test chamber from room tem- 
perature to within 2° of absolute zero 
Arthur D. Little 


1171. Low-Temperature Tests 
62-page bulletin on equipment for 
low-temperature tests. Bowser Techni- 
cal Refrigeration 
1172. Lubricant 
Uses of colloidal graphite for hot 
metalworking operations ‘deep piercing, 
forging, stretch forming and wire draw- 
ing operations). Acheson Colloids 


1173. Machining 

Bulletin gives 23 case histories on 
periormance ol cutting oils in various 
machining operations. E£. F. Houghton 


1174. Machining Copper Alloys 
32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 
40 copper alloys. American Brass 
1175. Machining Titanium 
Article on recommended practices for 
machining titanium, from first issue of 
Titanium Review”. Rem-Cru Titanium 


1176. Magnesium Applications 
60-page book gives 54 case studies on 
uses. Dow Chemical 


1177. Magnesium Finishing 
See review on page 21. Dow Chemical 

1178. Magnesium Melting 
Bulletin describes use of fabricated 

Amera-Mag steel crucibles in meltin 

of magnesium alloys. American Tan 
Fabricating 


1179. Malleable lron 

Metallurgy, treatment, and properties 
oi malieabie iron described in Reprint 
1-B. Surjace Combustion Corp 


1180. Martempering of Gears 
Article gives case histories on mar- 
tempering of aircraitgears. Ajaz Electric 


1181. Mechanical Cleaning 

76-page catalog 210 simplifies selec- 
tion ol power brushes; coatains numer- 
ous iuustrations of various types of 
vrushes in operation. Osborn Mfg 
1182. Mechanical Testing 

3ulletin 501 on table-model universal 
testing machines for tension, compres- 
sion, flexure, shear and transverse tests. 
Wational Forge 


1183. Melting Furnaces 

8-page Bulletin 560 describes station- 
ary and tilting types of two-chamber 
melting furnaces. Applications to all 
types of casting. Lindberg Engineering 


1184. Melting Furnaces 

24-page book on electric furnaces for 
steel mills and foundries. Many photo- 
graphs of furnaces in action. Table of 
types, sizes, ratings. American Bridge 


1185. Metal Analysis 

Brochure on Quantometer, which 
furnishes pen-and-ink records of quan- 
titative spectrochemical analyses with 
extra copies. Applied Research Labs 


1186. Metal Cutting 

64-page catalog No. 28 gives prices 
and describes complete line of rotary 
files, burrs, metalworking saws and 
other products. Martindale Electric 
1187. Metal-Cutting Saws 

Circular saw blades described, with 
data on standard sizes and sharpeners 
Motch & Merryweather 


1188. Metal-Cutting Shears 

16-page Catalog 2011 on _ pivoted- 
blade shears for cutting metal up to 20 
ft. long and 1.25 in. thick. Cleveland 
Crane & Engineering 


1189. Metal Spraying 

Folder on processes and uses; metal- 
lizing for mechanical repairs and cor- 
rosion protection. Metalweld 


1190. Metallograph 

Research metallograph, described in 
catalog E-240, furnishes four different 
accurate images of same sample for 
complete identification with bright 
field, dark field or polarized light 
Bausch & Lomb 


1191. Metallograph 
6-page folder describes universal and 
compact metallograph with built-in 
camera. Wm. J. Hacicer 
1192. Micrographic Equipment 
6-page bulletin on a universal camera 
microscope giving plate magnifications 
from 4 to 3000 ill details on optics 
and accessories included. Opplem Co 


1193. Microhardness Tester 
Bulletin describes the Kentron micro- 
hardness tester. Kent Cliff Laboratories 


1194. Modulus Determination 

Data sheet on equipment for deter- 
mination of modulus of elasticity by 
sonic method that measures resonance 
frequency of masses weighing up to 
1500 Ib. Electro Products Laboratories 
1195. Multi-Point Recorder 

Folder ND-46-33A on instrument for 
indicating and recording data from as 
many as 160 thermocouples. Leeds & 
Northrup 


1196. Ni-Carb Treatment 
Literature on Ni-Carb (‘carbonitrid- 


ing) treatment for surface hardening 
American Gas Furnace 


1197. Nondestructive Testing 

Bulletin entitled “Industrial X-Ray 
for Nondestructive Inspection and Test- 
ing”. Keleket X-Ray 


1198. Nondestructive Testing 
Data on electronic inspection equip- 

ment and comparators for sorting 

Magnetic Analysis 

1199. Nonferrous Melting 
12-page bulletin on eight types of gas 

furnaces for melting nonferrous metals. 

Bellevue Industrial Furnace 


1200. Nonferrous Tubing 
Bulletin on seamless, brazed and lock- 
seam tubing in brass and copper. H & H 
Tube and Mfg 
1201. Oil Burner 
Bulletin C-220 on design and opera- 
tion of new low-pressure-air atomizing 
oil burner. Bloom Engineering 
1202. Oil Quenching 
Catalog V-1146 on self-contained oil 
cooling equipment. Detailed solutions 
to typical problems. Selection tables for 
volume of oil required and oil recircula- 
tion rates. Bell & Gossett 
1203. Open Hearth Control 
Data Sheet 6.4-9 on instrumentation 
for controlling reversal of open hearth 
furnaces. Minneapolis-Honeywell 


1204. Optical Pyrometer 

New Catalog 85 on self-contained, 
direct reading optical pyrometer. Spec- 
ifications, operating procedures. Py- 
rometer Instrument Co 
1205. Oven Furnaces 

Bulletin 200 on gas oven furnaces of 
improved efficiency. Complete specifi- 
cations. American Gas Furnace 
1206. Paint Adhesion 

Literature on Granodine coating for 
improving paint adhesion on steel, iron 
and zinc. American Chemical Paint 
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1207. Pearlitic Malleable 

Folder 12 on properties of pearlitic 
malleable iron. Belle City Malleable Iron 
1208. Peening 

Bulletin on use of cut wire shot for 
peening and cleaning. Park Chemical 
1209. Periodic Chart 

Latest periodic chart of the elements 
Green and black, 11 by 14 in., official 
1952 data. General Electric 


1210. Photography 

12-page Bulletin MPU on universal 
camera for low-power photography on 
film or plates. Gamma Instrument Co 


1211. Pickling 
Bulletin on heating and agitating 
pickling solutions. Ozark-Mahoning 


1212. Pickling Solutions 
Bulletin 36 on D-scale RS, substitute 
for liquid pickling. Magnus 


1213. Plating 

Bulletin CR-110-5 describes equip- 
ment, bath, operating conditions and 
control of high-speed chromium plating 
process. United Chromium 


1214. Plating Control 

Data on instruments for control of 
plating solutions and on other plating 
equipment. Demott Industries 


1215. Plating Rectifiers 

Bulletin on selenium rectifiers for 
electroplating and anodizing. Wesley 
Block & Co 


1216. Plating Solutions 

16-page bulletin on plating Pb, Sn 
Fe, Cu, Ni, Cd, In from fluoborate solu- 
tions. General Chemical 


1217. Plating With Rhodium 
Directions for rhodium plating, with 

reference to use as replacement for 

usual plating metals. Baker & Co 


1218. Polishing 

Catalog A-60 on polishing lathes for 
speeds up to 3600 rpm. Hammond Ma- 
chinery 


1219. Polishing and Buffing 
Bulletin “Straightline Automatic Pol- 

ishing and Buffing” describes machines 

for polishing and buffing. Acme M/g 


1220. Polishing Materials 

20-page booklet describes and includes 
samples of emery, aluminum oxide and 
silicon carbide papers, and 12 polishing 
cloths. Trade names, particle sizes 
Buehler, Ltd 


1221. Portable Potentiometer 

12-page bulletin 270 describes — 
potentiometers in a selection of ranges 
up to 1.6 volts. Rubicon 


1222. Potentiometer Indicators 


16-page Bulletin 305-4 on single point 
multiple point and portable potentio- 
metric temperature indicators. Forboro 


1223. Potentiometers 

Article in Rubicon Notes gives tech- 
nical data on semi-precision potentiom- 
eters. Rubicon 
1224. Pots 

Bulletin N-1 on pressed steel pots for 
lead, salt, oil empates and metal melt- 
ing. Eclipse Fuel Engineering 


1225. Powder Metallurgy 

Data sheet on zinc stearate as a 
lubricant in powder metallurgy. Ameri- 
can Cyanamid 
1226. Precision Casting 

12-page illustrated booklet on preci- 
sion casting with emphasis on the most 
widely used equipment and supplies 
Check list of applications in various 
fields. Alexander Saunders & Co 
1227. Precision Castings 

12-page booklet, “Pour Yourself an 
Assembly”, describes wide range of ap- 





plications and alloys for ppontcton cast- 
ing. Precision Metalsmiths 


1228. Precision Castings 
Bulletin 706 on the Mercast frozen 


mercury process of investment casting 
Alloy Precision Castings 


1229. Precision Castings 
Illustrated folder, “Microcast Case 
Histories”, describes microcasting ap- 
plications for both industrial and de- 
fense requirements. Austenal Labs 


1230. Precision Grinding 

8-page article on oils for precision 
grinding, from Notebook. D. A. Stuart 
1231. Precision Strip 

Thin-gage and clad metals, as well as 
precious metal strips, wire and powder, 
which are still available, are listed in 
Bulletin 9-B. American Silver 


1232. Pre-Plated Metals 
16-page fabrication handbook on pre- 
plated metals, ferrous and nonferrous 
American Nickeloid 
1233. Presses 
20-page catalog 17-D on straight-side 
double-crank presses. Specifications of 
different models. E. W. Bliss 
1234. Protective Chemicals 
Reference list of rust proofing, paint- 
bonding and metal protective chemicals 
for fabricators of steel, zinc and alumi- 
num. American Chemical Paint 
1235. Protective Finish 
Booklet “Protective Finishes and Heat 


Treating Salts for Metals”. Mitchell- 
Bradford 
236. Protective Finish 
24-page book on Pentrate process that 
applies deep black finish to steel. Ap- 
plications, characteristics, and process- 
ing equipment. Heatbath 
1237. Pump for Liquid Metal 
Bulletin 876 on electromagnetic pump 
for pumping liquid metal having elec- 
trical resistance equal to or less than 
stainless steel. General Electric 


1238. 


Pyrometer Wires 

Color codes, calibration symbols, ele- 
ments of couple and extension wires for 
ISA, U. S. Military and Aeronautical 


specifications. Thermo Electric Co 
1239. Pyrometers 

12-page Bulletin 713 on indicating 
and controlling pyrometers. Functional 
diagrams of installations. Gen. Electric 


1240. Pyrometers 
Bulletin on portable hand pyrometers 
for 0 to 2500° F. Claud S. Gordon 


1241. Pyrometric Switches 
12-page Catalog 5800 illustrates and 
describes rotary, key and plug-type py- 
rometric switches. Applications, dimen- 
sions, mountings and circuits Min- 
neapolis-Honeywell Regulator Co 
1242. Quench Tank Conveyor 
8-page bulletin on continuous quench 
tank conveyor and other production 
equipment. Klaas Machine & Mfg 
1243. Quenching Additive 
8-page brochure tells in detail how 
carbon steel often can replace alloy 
teel when additive is used in the 
quenching oil 


1244. Recirculating Furnaces 

16-page Bulletin 81 describes and illus- 
trates heat treating furnaces for ferrous 
and nonferrous parts and other heat 
treat equipment. Despatch Oven 
1245. Recording Potentiometer 

14-page folder on simplified single- 
point recorder of the potentiometer 
type. Weston Electrical Instrument 
1246. Refractories 

20-page booklet gives technical infor- 
mation on super refractories. Charts 
tables and application data. Refrac- 
tories Div., Carborundum Co 


Aldridge Industrial Oils 


1247. Refractories 

52-page book on background, mate- 
rials used, and design of various types 
of refractory enclosures for furnaces, 
soaking pits, catalyst regenerators. M 
H. Detrick Co 
1248. Refractories 

Form 1409 on fused stabilized zirconia 
refractory for furnace linings, metal 
melting, other uses. Norton Co 
1249. Refractories 

12-page brochure on products for 
casting special refractory shapes and 
for gunning and troweling applications, 
for services to 3000° F. Johns-Manville 
1250. Refractory Cement 

Bulletin discusses refractories and 
heat-resistant concrete. Lumnite Div 
1251. Refractory Mixes 

16-page bulletin No. 315 on properties 


and applications of sillimanite super- 
refractory ramming mixes and furnace 
patches. Chas. Taylor Sons 


1252. Resistance Welding 

12-page bulletin SP351 on nine basic 
types of resistance welders. Federal 
Machine and Welder 


1253. Rheostats for Plating 

Bulletin 500 on cast-grid type of tank 
rheostats for control of electroplating 
Columbia Electric 


1254. Roll Temperatures 
Bulletin 405 describes new measuring 

head for recording and controlling roll 

surface temperatures. Forboro 


1255. Roller Dies 

Data sheet gives information on roll- 
er dies for forming tubes, pipe and cold 
rolled shapes. For all roll forming ma- 
chines. American Roller Die 
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Photo courtesy of 
Master Lock Co 


Strength with WIZARD Tool Steel 


To impress their intricate Lion’s Head trade mark in brass the 
Master Lock Co., world’s leading padlock manufacturer, selected 


Wizard Tool Steel for their dies. 


These dies have blanked over 450,000 


impressions in brass, yet show no sign of wear. No sinking of the die 


is apparent and hair lines on the lion’s mane are clear. 


Value of 


Wizard Tool Steel for engraved dies is proven, as well as the possibil- 


ity for master hobs. 


Characteristics of Wizard chrome-tungsten-molybdenum tool steel 
are: extreme toughness; heavy blow, pneumatic and shear shock re- 
sistance; oil hardening; standard deformation; medium hardness; 
grinds sharp; superlative unbreakable quality. 


You can have Wizard Tool Steel hard as well 
as tough. Through heat treatment, better than 
90% of this extreme toughness is retained, ap- 
proximately only 10% of the total is slightly low- 
ered in increasing the hardness to 63 Rockwell 
or a fileproof steel. 


ESTABLISHEOD one 
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Conversion to liquid carburizing increases production 
Saves on capital investment 


OMPLETE REPLACEMENT of gas carburizing units 

by a fully mechanized liquid system has in- 
creased production from 3,000 to 10,000 units per 
day at a large manufacturing plant. And replace- 
ment expense was considerably lower than the cost 
of additional gas units necessary for comparable 
output! Compact in-line liquid equipment has put 
carburizing on an economical mass production basis 
—producing cases of exceptional uniformity at a 
fraction of former labor and operating costs. 

Plants everywhere are finding that the advantages 
of liquid carburizing are not confined to savings and 
faster operation. For the buoyancy of the bath in 
this efficient process relieves parts of strain . . . re- 
duces the danger of distortion. What’s more, the 
fast, even heating properties of the carburizing bath 
assure cases of maximum uniformity—even when 


DU PONT 
CYANIDES and SALTS 
for STEEL TREATING 


PAGE 30 


parts have extremely irregular sections. 

Perhaps your plant can profit by converting to a 
molten salt bath process. Get in touch with your 
nearest Du Pont office today. Our technical repre- 
sentatives will be glad to help you on heat treating 
problems, selection of materials, and the planning 
of equipment. E. I. du Pont de Nemours & Co. (Inc.), 
Electrochemicals Dept., Wilmington 98, Delaware. 


There’s a Du Pont molten salt bath for every 
heat treating need. Sodium Cyanide, Accelerated 
Salt WS,* and Carburizing Salt 
dium and deep cases 


for shallow, me- 
are just three of the Du Pont 
heat treating materials that can mean top produc- 
tion and maximum economy for your plant. 


*Water Soluble 








180% AmmMAIVe?3a77 
Better Things for Better Living . . . through Chemistry 
ELECTROCHEMICALS DEPT. DISTRICT OFFICES: 
Boston, Charlotte, Chicago, Cincinnati, Cleveland, De- 
troit, El Monte (California), New York, Philadelphia 











1256. Rolling Mills 
Folder on 3 x 5 in. flat and wire mills 
Stanat Mfg 


1257. Rust Prevention 

16-page book on a of vapor- 
wrapper method of rust prevention 
Noxr-Rust Chemical 


1258. Rust Proofing 

Literature on Permadine for rust 
proofing ferrous metal parts. American 
Chemical Paint 


1259. Salt Bath Brazing 

4-page data folder on salt baths for 
brazing of steel, stainless, and non- 
ferrous metals. Heatbath 


1260. Sait Bath Control 

Data sheet 5.2-5 describes instrumen- 
tation for temperature control of salt 
baths in heat treatment of high speed 
steel. Minneapolis-Honeywell 


1261. Salt Bath Furnaces 
Illustrated folders give data on salt 

bath furnaces for batch and conveyor- 

ized work. Upton Electric Furnace 


1262. Salt Baths 

28-page booklet deals with heat treat- 
ment, carburizing, bath maintenance, 
safety precautions. American Cyanamid 


1263. Salt Spray Testing 
Bulletin on lucite salt spray testing 
cabinet. Singleton Co 


1264. Saws 

Catalog 49 describes 35 models of 
metal-cutting saws, including fast, auto- 
matic production saw, hydraulic hack 
saws and widely used small shop saws. 
Armstrong-Blum Mfg. 


1265. Scale Removal 
Article on continuous hydride de- 


scaling at plant of Sharon Steel Corp., 
from “Modern Meta! Finishing”. Du Pont 


1266. Seamless Tubing 

52-page “Handbook of Seamless Steel 
Tubing”. Production and properties 
26 pages of data. Timken 


1267. Selective Carburizer 
Bulletin on “No-Carb” for selective 
carburizing and prevention of decar- 
burizing on high alloy steels during 
heating for hardening. Park Chemical 
1268. Selective Heat Treating 
Reprint 73 describes new method of 
selective heat treating in a salt bath. 
Ajaz Electric 
1269. Set Screws 
20-page catalog and reference book 
on set screws. Set Screw & Mfg. 


1270. Shaker-Hearth Furnace 
Bulletin 850 on shaker-hearth furnace 

for bright carburizing, carbonitriding, 

hardening. Hevi Duty Electric 


1271. Shell Molding 
Data sheet on new synthetic resin for 
bonding shell molds. Borden Co 


1272. Shell Molding 

8-page technical bulletin on shell 
molding process for stainless steel. 
Cooper Alloy Foundry 


1273. Shot Peening 
Catalog describes selection and use of 


shot and grit for cleaning and peening 
Cleveland Metal Abrasive 


1274. Silver Brazing 

48-page manual on all aspects of sil- 
ver brazing applications and problems. 
American Platinum Works 


1275. Silver Brazing Fluxes 
Bulletin T-8 on use of fluxes for silver 
alloy brazing. Handy & Harman 
1276. Soaking Pit 
Bulletin on the construction and per- 
formance of soaking pit to reduce fuel 
used by 40% while almost doubling 
amount of steel heated. Loftus Eng’g 


1277. Solder Stripper 

Data sheet on alkaline material for 
stripping tin, lead and lead-tin without 
attaching base metal. Enthone 


1278. Soldering Aluminum 
Article on techniques and materials 
forsoldering aluminum. Reynolds Metals 


1279. Soldering Equipment 

8-page brochure on soldering. and 
brazing equipment describes new Mogul 
soldering gun and shows its applications 
to production-line soldering and braz- 
ing. Metallizing Co. of America 
1280. Solvent Cleaning 

24-page brochure on medium-pH 
cleaner for following solvent degreasing 
or other precleaner. Northwest Chemical 
1281. Specification Key 

Guide to Government specifications 
for phosphatizing, rust proofing and 
paint bonding chemicals. American 
Chemical Paint 


1282. Specimen Cut-Off 
Machines 
Folder describes complete line of cut- 


of machines. Five models for samples 
from *% to3 in. dia. Buehler Ltd. 
1283. Spectrographs 

52-page guide to spectrographic ap- 
paratus for metallurgical and general 
chemical analysis. Jarrell-Ash 


1284. Spectrophotometer 

Bulletin B-211 on junior-size spectro- 
photometer for identifying and meas- 
uring solution constituents. Harshaw 
1285. Spray Booths 

Bulletin has 15 pages of photos, dia- 
grams and information on hydro-whirl 
spray booths in all sizes and arrange- 
ments for manual or automatic spray- 
ing. Peters-Dalton, Inc. 


1286. Spring Steel 

Handbook describes various sprin 
steels and gives tolerance tables, hea 
treatment and physical property tables 
and fabrication data. A. R. Purdy Co. 
1287. Spring Wire 

Detailed information on oil tempered 
spring wire to help solve coiling, knot- 
ting, forming and twisting problems 
Pittsburgh Steel Co. 
1288. Springs 

Information on compression, torsion, 
flat, extension and special springs. John 
Evans Sons, Inc. 


1289. Springs Tester 

Bulletin on precision tester and its 
use in statistical quality control of 
springs. Torrington Mjg. 


1290. Stabilized Stainless 
Extensive table of data showing re- 
sults of tensile, close bend and reversed 
bend tests on three heats each of 
titanium-stabilized and columbium- 
stabilized stainless steel. Metal 
Progress 
1291. Stainless Castings 
Reference charts give specification 
designations, analyses, properties and 
heat treatments for 17 standard corro- 
sion and heat resistant alloy castings 
Lebanon Steel Foundry 


1292. Stainless Fabrication 

133-page book covers welding, rivet- 
ing, soldering, joint design, machining, 
forming, annealing, pickling, finishing 
of stainless steels. U.S. Steel 


1293. Stainless Fasteners 
20-page catalog provides detailed prod- 
uct specifications to aid in selecting and 
ordering stainless steel fastenings. Star 
Stainless Screw 
(Continued on p. 32-A) 
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MEASURE MATERIAL STRENGTH 
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BzW ERW Carbon Steel 


..» Simplify Product Design 
. Improve Appearance 
. Reduce Scrap Loss 
. Speed Fabrication 
..» Save Final Finishing Time 


... Secure Maxi Ec 





. Obtain Higher Strength to 
Weight Ratio 


B&W ERW tubes are made on the same 
modetn mills (and by the same skilled 
craftsmen) that produce B&W welded 
pressure tubes which have for many years 
met the exacting requirements of boilers 
and other heat transfer apparatus. This 
inherent standard of excellence assures 


you the finest welded tubing to make 
hollow structural and machined parts. 
Write for Bulletin TB 333, a thrifty little 
booklet filled with cost-saving details. Or 
call in Mr. Tubes, your B& W Tube Rep- 
resentative, to help you match tubing 
economies and production efficiency. 





THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


General Offices & Plants 
Beever Folls, Po. —Seamiess Tubing; Weided Stainless Stee! Tubing 
Allience, Ohio— Welded Stee! Tubing 
Soles Offices: Beaver Falls, Po. * Boston 16, Moss. * Chicogo 3, Ill. * Cleveland 14, 
Ohio * Denver 1, Colo. * Detroit 26, Mich. * Houston 19, Texes * Los Angeles 17, 
* New York 16,N.Y¥. * Philadelphic 2, Pa. * St. Lovis 1, Mo. * Seon Francisco 3, 
Col. * Syracuse 2, N. Y. * Toronto, Ontario * Tulse 3, Okle TA-1689M 
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TWO FAMOUS NAMES 


join forces for 


IMPROVED 
INSTRUMENTATION 


The addition of Wheelco Instru- 

ments Division to the BARBER- Siecle Polat 
COLMAN COMPANY assures or Multipoint. 
industry of increasingly effective on oe 
° 3 . ? Pneumatic con 
instrumentation for control and trol systems. 


measurement of process variables. 


This concentration of engineering CAPACITROL CONTROLLERS 
development, research under- 

standing and precision produc- = 

tion skill promises still greater Ee 


fi . ° 
refinements in instrument design Btcost seodian, taltendna, Tuo 


2 : position, proportioning, “Capaci- 
The growsng sm portance and line” and “‘Multronic”’ systems. 
recognition of instrumentation Flush or surface mounting. Also 
will be served by the broader Time-Temperature Controller. 
coverage and concept which INDICATING PYROMETERS 
prompted this association. 4 Indicating. 
Flush or 





THE FOLLOWING BULLETINS surface 
SENT PROMPTLY UPON REQUEST Vow mounting. 


RECORDERS CONTROLLERS em — 
Bulletin C-2 Bul. 292-1 PC-1 aoe 
PYROMETERS POTENTIOMETERS 

Bul. WPY-1 PPY-1 Bulletin ASO2 PORTABLE POTENTIOMETERS 


VISIT US AT THE 
METAL SHOW, OCT. 20-24 
BOOTH 611 


wheelco instruments division 
BARBER-COLMAN COMPANY 
iv ive ooh Ge ee ee cele: @ fe) Semen e a a), be) been) bee ee 





1294. Stainless Steel 

44-page book gives detailed informa- 
tion on use of stainless steel in the 
chemical industries. Crucible Steel 


1295. Stainless Steel 

32-page book on corrosion resistance 
of stainless steels. 18 tables on tests in 
acid, neutral and alkaline solutions 
International Nickel 


1296. Stainless Steel 

12-page book, “Type 430 Stainless 
Steels as Alternates of the 18-8 Series”’. 
Fabrication data, four pages of com- 
parative corrosion ratings for Types 
430, 302 and 316. Republic Steel Corp 


1297. Stainless Steel 

20-page book on specific applications 
of stainless steel in the pulp end paper 
industry. Crucible Steel 


1298. Stainless Steel Powder 
Bulletin 2 gives tensile, hardness and 
density properties for a new 18-8 stain- 
less powder as function of mesh size. 
sintering temperature and compacting 
pressure. Vanadium-Alloys Steel 


1299. Steel, Low-Alloy 

8-page folder on N-A-X low-alloy, 
high-strength steels lists properties and 
test specifications. Great Lakes Steel 


1300. Steel, Low-Alloy 

Booklet on Hi-Steel, with nearly twice 
the working strength of ordinary steels 
plus impact resistance. Inland Steel 


1301. Steel and Aluminum 
Piston 

6-page data book on the steel-belted 
aluminum piston. Construction and ad- 
vantages. Thompson Products 
1302. Steel Tubing 

48-page Handbook F-3 on fabricating 
and forging steel tubing. Bending, 
shaping, cutting and joining operations 
described. Ohio Seamless Tube 


1303. Steels, Spring 

Spring steel catalog offers 652 sizes 
of hardened and tempered spring steels, 
and 133 cold-rolled and bright annealed 
sizes in stock. Sandvik Steel, Inc 


1304. Straightening Coil Stock 
Equipment described for feeding and 

straightening coil stock for stamping, 

blanking or shearing. F. J. Littell 


1305. Straightening Tube 

8-page Bulletin 52 on experience at 
seven plants with rotary straighteners 
for tubular products Mackintosh- 
Hemphill 


1306. Straightening Wire 
Bulletin 52-AA describes straighten- 
ing machine for wire in size range from 


1/16 to 1 in. diameter, at speeds up to 
200 ft. per min. Medart Co. 
1307. Straight Chrome 
Stainless 

12-page book on fabrication and use 
of Type 430 stainless steel. Sharon Steel 


1308. Stress Analysis 

Revised edition of “Photoelastic Stress 
Analysis” shows the engineer why this 
method is effective for solving problems 
of stress distribution. Eastman Kodak 


1309. Subzero Freezer 

4-page folder on portable freezer, 110- 
volt a.c., operating to 180° F., for 
shrink fitting, hardening, stabilizing 
and testing. Webber Appliance 


1310. Subzero Thermometer 
Information on recording thermom- 
eter for as low as — 200 Dickson 


1311. Subzero Treatment 
Advantages of low-temperature metal 
treatment are described in a new 8-page 
folder. Processes covered are for stabi- 
lization, increasing tool life and shrink- 
fit assembly. Deepfreeze Distributing 


1312. Super High Speed Steel 

Technical data folder on molybdenum, 
8% cobalt high speed steel for use at 
speeds 20 to 25% greater than with 
ordinary high speed steel. Heat treat- 
ments, protective coatings and uses 
Firth Sterling, Inc 


1313. Surface Cleanliness 

Bulletin 40 describes device to meas- 
ure surface electrical resistance as cri- 
terion for effectiveness of a cleaning 
process. Weltronic 


1314. Surface Grinding 

54-page guidebook on use of disk 
grinders for grinding flat surfaces 
Gardner Machine 


1315. Surface Hardening 

Booklet on nonpoisonous, nonexplo- 
sive and nonflammable surface harden- 
ing compounds. Illustrations and engi- 
neering charts. Kasenit Co 


1316. Surface Temperatures 
Pyrocon bulletin on hand-held ther- 
mocouple-type instrument for measur- 
ing and indicating surface temperatures 
at exact locations. Illinois Testing Labs 


1317. Tank Liners 

Data on hard vinyl material for cor- 
rosion resistant tanks and tank linings 
for electroplating. American Lucofler 
1318. Tank Liners 

Corrosion data on Koroseal tank lin- 


ings in contact with plating baths and 
other corrosive solutions. Metalweld 





1319. Temperature Cont: 
Zulletin PC-1 on indicating ar 
trolling instrument. Wheelco 


1320. Temperature Contr 
8-page bulletin on new tempe 
control unit that automatically 
tors up to 20 temperature points 
ute, with excess-temperature al 
cut-out. Jllinois Testing Labs 


1321. Temperature Cont: 

New catalog G-17 describes te 
ture control instruments. Burl 
struments, Inc 


1322. Temperature Cont: 

Catalog of pyrometer supplie 
data on thermocouples, protectio 
other accessories. Arklay S. Rich 
1323. Tempilstiks 

“Basic Guide to Ferrous Meta 
a plastic laminated wall chart i 
Claud S. Gordon 
1324. Test Specimens 

Common metals and alloys n 
and identified. Photomicrograph 
yses, hardness data for compa! 
teaching. A.J. Buehler 
1325. Testing 

Bulletin on mechanical and 
structive testing and on certific: 
accordance with procedure set uj 
American Standards Association 
ican Standards Testing Bureau 
1326. Testing 

Booklet on Reflectoscope te 
ultrasonic vibrations penetrate | 
feet to “see” internal defects ; 
tigue cracks in primary and 
metal parts. Sperry Products 


1327. Testing Equipmen' 

New 80-page illustrated cata! 
over 130 testing and measuring 
ments for laboratory and prc 
line use. General Electric 


1328. Testing Machine 
New universal testing mac! 
12,000-lb. capacity is presented 
letin 336. Baldwin-Lima-Hamili 
1329. Testing Machines 
32-page catalog on hydraulic 
machines 10 models describe 
accessories. Riehle 


1330. Testing Machines 

Universal testing machines ani 
ment are diagramed, describ 
illustrated in 20-page Bull 
Tinius Olsen Testing Machine 
1331. Testing Sheet 

8-page folder on equipment {1 
ing drawing, stamping, compress 
folding qualities of sheet an 
J. Arthur Deakin 
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1332. Thermocouples 

20-page Bulletin 714 on thermocouples, 
protecting tubes and wells, insulators, 
leads, connectors, heads. Gen. Electric 


1333. Thermocouple Accessory 

Bulletin TC-1 on accessory for sealing 
inshielded thermocouple wires in any 
chamber operating at pressures from 
15,000 psi. down to full vacuum. Conar 


1334. Thermocouple Data 
42-page Bulletin TC-9 on thermo- 
couples, radiation detectors, resistance 
bulbs, accessories. Wheelco 
1335. Thermocouples and Py- 
rometer Accessories 
56-page book comprising a_ User's 
Manual, illustrated Buyers’ Guide with 
pecifications and prices and thermo- 
couple calibration data. Bristol Co 


1336. Tin 
24-page book on production, con- 
sumption, uses of tin. Malayan Tin Bur 


1337. Titanium 

30-page data book on properties of 
commercially pure and alloy titanium, 
melting, forging and rolling. 16 charts 
and micros; 4 hardness conversion 
curves for titanium. Republic Steel 
1338. Titanium and 

Zirconium 

16-page bulletin, “The Hydrimet Proc- 
ess”, describes titanium and zirconium 
metal and hydride, and other metallur- 
gical hydrides. Metal Hydrides 


1339. Tong Ammeters 
3ulletin on tong test ammeters, a.c 
or d.c., for instant current measure- 
ments without breaking circuit or touch- 
ing conductor. Columbia Electric 
1340. Tool and Die Steels 
26-page book on six oil and air hard- 
ening steels for high-production tools 
and dies. Many uses illustrated. Beth- 
lehem Steel 
1341. Tool Heat Treating 
Information on “Sure-Wear” process 
for heat treating high-speed cutting 
tools. LR Heat Treating Co. 
1342. Tool Steel Color Guide 
Color guide to estimate the tempera- 
tures of heated steels has heat colors 
on one side and temper colors on the 
other side. Bethlehem Steel 
1343. Tool Steel Selector 
Twist the dial of the 9-in. circular 
selector and you can read off the tool- 
steel for your application. Crucible Steel 


1344. Tool Steel Selector 
Selector is handy chart featuring 
general and heat treating data on non- 
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deforming, water hardening, shock- 
resistant, hot work, high speed tool and 
hollow die steels. A. Milne & Co 
1345. Tool Steels 

Full information on uses, composi- 
tions and heat treatment of carbon and 
carbon-vanadium toolsteels. Vanadium- 
Alloys Steel Co 
1346. Tool Steels 

Stock list of available tool and die 
steels. Reliable Steel 


1347. Tubes and Bars, Steel 
New stock list on 52100 tubing, bars, 
ring forgings. Peterson Steels 


1348. Turbo Compressors 
12-page bulletin 126-A on application 
of turbo compressors to oil and gas- 
fired equipment used in heat treating, 
agitation, cooling, drying. Performance 
curves, Capacities. Spencer Turbine 


1349. Vacuum Pump 

Bulletin on air pressure or vacuum 
pumps for laboratory. Performance and 
size specifications. Eberbach Corp 


1350. Vanadium Recovery 

6-page article, “Recovery of Vanadium 
and Other Alloys in the Acid Electric 
Furnace”. Vanadium Corp 


1351. Vapor Degreasing 

Bulletin 6521 on vapor degreaser 
Drawings, specifications, applications 
Randall Mfg 
1352. Volt-Ammeter 

Folder on clamp-type, hand size in- 
strument for use on a.c. to 600 amp., 
600 v. Columbia Electric Mig 
1353. Washing Machines 

12-page bulletin on washing and dry- 
ing machines; conveyor, cabinet, drum 
and vertical types described. Industrial 
Washing Machine 


1354. Water Purity 
Folder on electronic device for testing 


purity of water and controlling flow 
Barnstead 
1355. Welding 
“Improved Design for Welding” de- 
scribes the economies of good welding 
design as compared to haphazard de- 
sign methods. Linde Air Products Co 
1356. Welding and Cutting 
64-page catalog of welding and cut- 
ting equipment, supplies, and accesso- 
ries. Southern Oxygen Co 
1357. Welding Armor Plate 
Booklet discusses new low-hydrogen 
ferritic electrodes for welding armored 
ships and tanks. Arcos Corp 
1358. Welding Electrodes 
Application chart for stainless, alloy 
and nonferrous electrodes. Weldwire 





1359. Welding Electrodes 
See review on page 23. Gen. Electric 


1360. Welding Equipment 

Cadweld process and complete list of 
arc-welding accessories are described in 
catalog. Erico Products, Inc 


1361. Welding Pressure Vessels 
Reprint describes procedures for 
welding stainless, stainless-clad and 
copper alloy pressure vessels and re- 
finery components. Air Reduction 


1362. Welding Tool Steel 

Brochure on use of tool steel elec- 
trodes in rebuilding worn or damaged 
areas of tools and dies. Tempering 
curves for weld deposits from five types 
of tool steel electrodes. Alloy Rods 


1363. Weldments and Castings 
24-page book, “Facts About Weld- 
ments and Castings”, gives basic engi- 
neering facts about plate fabrication vs. 
castings. Acme Tank & Welding 


1364. Wire Fabrication 

16-page handbook on applications 
and fabrication of wire. Engineering 
data, forming methods, 12 case histories 
E. H. Titchener & Co 


1365. Wire Straightening 
Bulletin 52-C describes precision ma- 
chine for straightening small wire with 
extreme accuracy Applies to round 
wire 0.007 to 0.125 in. diameter of fer- 
rous or nonferrous metal. Medart Co 


1366. X-Ray Equipment 

“Industrial X-Ray Accessories”, on 
equipment, including chemicals, dark- 
room accessories, filing equipment, proc- 
essing tanks, dryers and radiation in- 
struments. Picker X-Ray 


1367. X-Ray Inspection 
Bulletin 400-520 on jib-crane unit for 
applications where horizontal and ver- 
tical travels of standard tubestand are 
inadequate. Westinghouse 


1368. X-Ray Suppiics 

48-page catalog of industrial X-ray 
supplies and accessories. X-Ray Dept., 
General Electric 
1369. Zine Die Castings 

Folder on small parts applicable to 
die casting. Dollin 
1370. Zirconium 

Mechanical and corrosion properties 
of pure ductile zirconium; also new 
price schedule. Foote Mineral 


1371. Zirconium 

26-page booklet gives physical, me- 
chanical and chemical properties, pres- 
ent and potential uses, supply and 
prices of zirconium. Titanium Alloy 
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simple, low-cost proportional 
control with the new 
Pulse PYR-O-VANE Controller 


For any heating process which needs pro- 
portional control for close temperature regu- 
lation . . . but which does not require the 
more complete facilities of a recording in- 
strument . . . it will pay you to investigate 
the new Pulse PYR-O-VANE Controller. 


This compact, non-recording instrument 
affords true proportional control . . . holds 
temperature within tight tolerances that 
can’t be matched by two- or three-position 
control. It’s ideal for furnaces, plastic ex- 
truders, injection molding machines and 
countless other electrically heated and fuel 
fired units having fast heating rates and 
relatively small heat capacity. The time- 


proportioning action of this PYR-O-VANE 
Controller supplies heat in exact proportion 
to the furnace needs. . . overcomes the tend- 
ency of furnaces to cycle about the desired 
control point. 


The low cost of the PyR-O-VANE Controller 
brings accurate, proportional control within 
the reach of any process. Your local Honey- 
well engineer will be glad to discuss how this 
new instrument can improve the control per- 
formance in your plant. Call him in today... 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4503 Wayne Ave., Phila- 
delphia 44, Pa. 








Like on-off control, pulse-type time-proportional control 


How pulse control 
regulates 


heat input 


turns the source of heat alternately on and off. But unlike 
on-off control, this method varies the percentage of time 
that heat is on. When more heat is needed, the controller 
increases the length of the “‘on” periods; when less is 
needed, it decreases them. In this manner, it provides con- 
tinuous, accurate adjustment of average heat input .. . 
proportioned to the heat demand of the process. Simple 
adjustment of proportional band and cycle time custom- 
fits this new PYR-O-VANE controller to the heating process. 
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These features assure versatility...cary maintenance 


ADJUSTABLE PROPORTIONAL BAND... DEPENDABLE OPERATION . 
easily set on calibrated dial unaffected by ambient temperature, humidity, 
line voltage, distance from sensing element 
ADJUSTABLE CYCLE TIME... 
six values from 3 to 72 seconds, readily obtained SELECTION OF TEMPERATURE RANGES 
by changing gears. available for use with thermocouples or Radia 


matic pyrometers in many standard ranges 
SIMPLIFIED MAINTENANCE .. . 


plug-in units can be removed and replaced in a UNIVERSAL CASE... 
few seconds readily installed, for flush or surface mounting 


Honeywell 


Fit i Coutiols 
@ Important Reference Data 


WRITE FOR BULLETIN NO. 1052, “PULSE Pre-O-Vawe CONTROLLER”. 
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Here’s every testing machine 


to improve the mechanical design 


If you are now redesigning your prod- 
ucts—or in the midst of a continuing 
program of improvement—you have a 
real need for one or all of these 
Baldwin testing devices. Designed by 
names famous wherever material test- 
ing is done, each is a versatile scientific 
tool that will enable you to anticipate 


Universal Testing Ma- 
chines up to $,000,000 
pounds capacity for 
testing perts or com- 
plete structures. 
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the reaction of materials under hard 
usage—and design accordingly. 

Whether you are setting up a com- 
plete new testing laboratory or merely 
expanding your present facilities, 
Baldwin can supply the equipment — 
standard or special. 











Baldwin SR-4 strain gages ore 
used not only to measure static 
or slowly verying streins, but 
also to measure strains result- 
ing from impact loads, and dy- 
nomic strains up to 50,000 
cycles per second. 





you need 


of your oe 





Pendulum-type impact Machines 


Rotatin: - —~ -- oe hi foot-pound up te 240 foor- 
10,000 in. . 





Compression Testers for loads up to 300,000 

— ey for concrete cylinders and building blocks. 

1 1 her machines for cement, morters, soil with 
ee lostere of afi sizes, capacities, speeds ¢ readability down to S$ pounds per dial division. 











tHe NEW 


BALDWIN SR-4° 
TESTING MACHINE 





Booth 1520 
NATIONAL METAL CONGRESS 
October 20-24 








accurate t 
extension Kens with toate © up te 
10 pounds 


BALDWIN -LIMA -HAMILTON 


EDDYSTONE DIVISION, BALDWIN-LIMA-HAMILTON CORPORATION, PHILADELPHIA 42, PENNSYLVANIA 
In Canada: Peacock Bros., lid., Montreal, Quebec 
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AIRCOMATIC, WELDING 
for hard-to-join metals 


Continuous high-rate deposition of fil- 
ler metal 


Welds aluminum, bronze, nickel, stain- 
less & carbon steels 


No flux required — no slag removal 

Minimum plate-edge preparation 

Heavy section welding with little o1 

no preheat 

No “blind” welding — always a visible 

arc 

A semi-automatic operation with the 
An inert-gos-shielded metal-orc versatility of all-position welding 





TRAVOGRAPH CUTTING 
for mass producing 
intricate shapes 


“Electronic bloodhound” tracing 
device accurately reproduces tem- 
plate or outline drawings 

Handles light plates, heavy slabs, 
billets or forgings 

Straight cutting, beveling or 
squaring 

All-welded construction for dura- 
bility and precision 

Torch arm will support up to 8 
cutting torches 

Precision shapes up to 102” x 144” 
— circles up to 12’ in diameter — 
with one 16’ set of rails. Cutting 
length extended with additional 
rail 
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at CONVENTION HALL 


in PHILADELPHIA 


Airco will bring you an “operators-eye-view” 


of the Aircomatic welding process... a 
continuous “live” demonstration of the 
#50 travograph. Here’s a rare oppor- 
tunity to view the latest in welding 
and cutting equipment! Movies .. . 
Exhibits ... Welding Apparatus... 
Stationary and Portable Cutting 


Machines . ..Gas and Arc Welding 
Accessories. 


SEE EM IN ACTION! 


BOOTH 1623 


ae 
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SHELL CASE ANNEALING FURNACES 
(brass or steel) 


SHELL CASE HARDENING FURNACES 
(steel) 

ARMOR CASTING HEAT TREAT FURNACES 

SHELL FORGING FURNACES 


SHELL FORGING AND COOLING CONVEYORS 


SHELL HEAT TREAT LINES 








AND CONSTRUCTS: 


@ ALUMINUM MELTING FURNACES 

@ ALUMINUM HOMOGENIZING FURNACES 

@ ALUMINUM SOLUTION HEAT TREAT FURNACES 
@ ALUMINUM AGING AND ANNEALING FURNACES 
@ ALUMINUM FORGING FURNACES 


@ 60 CYCLE INDUCTION HEATING FURNACES 





" \ ENGINEERING CORPORATION 


om signers and Builders of Industrial Furnaces 








| 


» FORGING 
» BRAZING 
» SINTERING 


» HEAT 
REATING 


» ANNEALING 


@ Continuously purged with dissociated ammonia atmos- 
phere, this furnace is used for sintering powder metal parts 
at temperatures up to 2200°F. GLOBAR elements have a con- 
nected load of 20 KW. 


ee S| 


@ This roller hearth ‘continuous brazing 
furnace, measuring 184’ from door to door 
and rated at 700 KW, is heated by 144 
GLOBAR silicon carbide Heating Elements. 
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@ More than thirty famous makers of electric 
furnaces equip their product with GLtopar Brand 


silicon carbide heating elements. Scores of in- 





dustries who use electric furnaces have stand- 
ardized on GLopar elements. Consulting en- 
gineers, too, recognize the unusual advantages 
in furnace design and construction which 


GLOBAR Heating Elements make possible 


@ Double door Electric forging furnace for heating 
billets and bar stock. Has a 12”x 12” chamber 8’ long. 
GLOBAR elements provide a maximum temperature of 


2500°F. 


are specifically available to you through use of 
GLoBAR Heating Elements by carporuNDUM 


For detailed data, write Dept. MP 87-119 


b You get maximum 
utility when you install a 


furnace equipped with 


| Find out for yourself the many benefits which 





@ This continuous pusher type furnace is used for GL | BAR 


TRADE MARK 
heat treating high speed steel tools. GLOBAR non- 


metallic heating elements contribute substantially to 


the efficient design and operation. ELECTRIC 


Heating Elements 


by CARBORUNDUM 


| “Carborundum™ and “'Globor™ ore registered trademarks which indicote 





manutacture by The Carborundum Company, Niagora Falls, New York 





ora 
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Shell Drawing Mandrels made from 
| “PURE-ORE" "D-C-33" HOT WORK STEEL | 


KLOSTER STEEL CORPORATION 


224-228 N. JUSTINE ST. « CHICAGO 7, ILL. ¢ PHONE HAymarket 1-3450 


"Sled Co Endure Wtust be Pure” 














“PURE - ORE” 


FINE TOOL STEELS 


OR EVERY TOOL AND DIE PURPOSE 





THERE 1S A KLOSTER PURE-ORE TOOL STEEL F 
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KLOSTER STEEL CORPORATION 


224-28 '° NW. JUSTINE STREET CHICAGO 7, ItLLINQIS 








COMBUSFION 
AR 


ATOMIZING 
AIR-OR 
GASEOUS FUEL 
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Section through LP Burner 
and view of typical furnace 
wall, showing the ideal low- 
turndown condition obtain- 
able with Bloom LP Burners. 


ee 
5 ERZEAO 


\. Low-pressur 
16-oz. 
air 
atomizing 








- Designed to solve 3 problems: 


WIDE RANGE TURNDOWN on oil operation 
FLAME STABILITY at extremely low fuel input 
ACCURATE BURNER CONTROL without 


intricate adjustments 


sa 


iu 


The outstanding feature of the unique 
new Bloom LP Oil Burner is dependable 
operation at extremely low input. Stable 
flame conditions are maintained over a 
turndown range of 10 to 1, and the 
burner operates satisfactorily with oil 
flow as low as ¥4 gal. per hour without 
a pilot. 

Through the combination of the Bloom 
patented Flame Retention Nozzle and an 
extremely efficient method of atomiza- 
tion, (using 16 oz. air pressure), this 
burner provides highly satisfactory per- 
formance over a wide range of heating 
conditions. 

The Bloom LP Oil Burner has no mov- 


ing parts. No individual burner adjust- 
ments need be made to change heating 
conditions. Control is easily and quickly 
accomplished through the customary 
zone control fuel valves. 

With the Bloom LP Oil Burner you get: 


* A wide range of turndown—10 to 1 


* Dependable operation at flows as low as 


Wy gph. 


* Complete, accurate control using zone con- 
trol valves; rather than complicated me- 
chanical linkages for burner adjustment 


* Equal distribution of fuel between individual 
burners without delicate burner adjustments. 
Maximum flexibility of furnace operation 


ENGINEERING CO., INC. 


857 W. North Avenve 


Pittsburgh 33, Pa 


WRITE for new bulletin de- 
scribing in greater detail the 
design and operation of the 
Bloom LP Oil Burner. Ask 
for bulletin C-220. 


. 
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How to add months 
... even years to 


equipment life! 


This Super Stainless Gives 
New Freedom From Corrosion! 





When you're faced with a severe corrosion problem, investigate the super 
corrosion resistance of Carpenter Stainless No. 20. This sulphuric acid 
resisting Stainless can often reduce shutdown time and add substantially 


to equipment life 


If you are familiar with this alloy in its cast form, known as Durimet 20*, 
you can appreciate Carpenter No. 20's superior resistance to sulphuric acids, 
plating and pickling solutions, mixed acids, etc. Now that Carpenter has 
solved the problem of producing this Stainless in rolled forms such as bars, 
wire, strip and tubing, the alloy is enabling industry to add months—even 
years to equipment life 


Of course, because of No. 20's high nickel content, there isn't always enough 
to “go around’. Yet many engineers tell us they're planning now to use 
No. 20 as soon as possible to improve corrosion resistance in their products 
and reduce shutdowns. For help in your product planning work get the 
new Carpenter Stainless No. 20 Book. In addition, start now to discover for 
yourself the far-reaching advantages of No. 20. We'll be glad to provide test 
coupons and work with your engineering staff. 


( arpenter 
STAINLESS NO. 20 


The Carpenter Steel Company 133 W. Bern St Reading, Pa 


Export Department: The Carpenter Steel Co., Port Washington, N. Y 


Imagine What Corrosion Resistance 
Like This Can Mean To You! 


The problem here was to find a material 
that would stand up in nozzles used to 
fill storage batteries with electrolyte. Spe 
cial fixtures were used to handle 12 

sulphuric acid (specific gravity 1.080) at 
temperatures from 70°F to 130°F. Hard 
rubber nozzles broke frequently—and 
shutdowns for replacement often fran as 
high as 30 minutes. Even 18-8 Stainless 
nozzles, while solving the breakage prob 
lem, corroded so badly they lasted only 
2 weeks (see 18-8 nozzle on right of 
photo). Then Carpenter No. 20 was put 
to work. After they had been in use for 
many months, nozzles made from No. 20 
showed no signs of corrosion (see No. 20 


nozzle on left of photo 


*Carpenter Stainless No. 20 is licensed 
under The Duriron Company, Inc., U.S 


Pats. 2,154,670; 2,185,987 and 2,200,208, 


Another 
(“orp ntet 


First! 


CARSTEELCO 


Pioneers in Improved Tool, Alloy and Stainless Steels Through Continuing Research 
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Yes, you must see the new Lindberg 
Carbonitriding Furnace. It's many fur- 
naces in one... it’s easy to maintain... 
it's a self-contained unit. 

Check these important construction 
features .. . features that will improve 
production quality and volume, and 
reduce production costs 


Many furnaces in one ... Furnace 
atmosphere is provided by the Lindberg 
‘Hyen” endothermic atmosphere gen- 
erator that is easily adjustable to supply 
different atmospheres not only for car- 
bonitriding, but also for carburizing, 
carbon restoration, bright hardening or 
annealing and normalizing. For anneal- 
ing and normalizing the heated charge 
cools in the same chamber used for 


purging. 


Easy to maintain .. . Instead of old 
style, heavy, unwieldly, horizontal radi- 
ant tubes . . . new gas-fired, lightweight 
tubes (only 29 pounds) are used. They're 
simple to change .. . turn off the gas... 


Be sure to visit the Lindberg exhibit at the Metal Show, 


‘Convention Hall, Philadelphia, October 18-24, 1952 


get on top the furnace .. . lift out the old 
tube ... hang a new one in its place... 
and the thin, rolled metal tubes actually 
last longer! 


Quench tank pit unnecessary. . . 
Your Lindberg Carbonitriding Furnace 
is self-contained, including a built-in 
pitless quench tank . . . thus you avoid 
costly excavation and piping. But more 
important, this built-in quench tank mini- 
mizes distortion . . . quenching takes 
place within the furnace structure, by 
means of a vertically operated elevator. 
Heated charges are never exposed to 
the air . . . as is the case when work is 
transferred from the heating chamber to 
a separate quench tank. Uniform case 
depth is assured because each charge 
automatically remains at heat the same 
length of time. 


Purge chamber ... A specially 
designed chamber, built immediately 
above the quench tank and in front of 
the heating chamber, receives work load 
for purging prior to heating 


For full details ask for Bulletin 241 

















Be sure to visit the Lindberg exhibit 
at the Metal Show, Convention Hall, 
Philadeiphia, October 18-24, 1952 


see the LINDBERG 


20 KW INDUCTION 
HEATING UNIT 


This new 50 KW Lindberg high frequency, induc- 
tion heating unit is built to provide more than 50 KW 
at 450,000 cycles per second on a 100% duty cycle 
basis. 

If your heating and fabricating operations call 
for production brazing, soldering, hardening, an- 
nealing, stress relieving, hot forming, forging or 
shrink fitting, a Lindberg induction heating unit 
can better your production picture . . . reduce costs 

.. and reduce floor space requirements. The rug- 
ged “machine tool” construction of these units, plus 
the fool-proof ‘‘checklite” system, insures depend- 
able, uninterrupted 24-hour-a-day production. 


5, 10, 25 and 50 KW sizes 
Ask for Bulletin No. 1440. 


ee 


The new Lindberg High-Frequency 
50 KW Induction Heating Unit. 
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| see the new LINDBERG e 
SULFUR DETERMINATOR ; 4 





... for the determination of sulphur in ferrous ma- —_—— 


terials by combustion according to the method 
established by ASTM (method No. E30-47). 

The new Lindberg Sulphur Determinator was 
specifically designed for use with the Lindberg “H-F” 
combustion unit... but it's adaptable for use with 
resistance element type combustion furnaces, and 
other types of induction heating combustion units. 
For additional information on the Lindberg 

Sulfur Determinator, together with the 
Lindberg ‘‘H-F’’ combustion unit, ask your 
laboratory dealer for bulletins 1000 and 
1010. The carbon determinator is covered 

in Bulletin 1020. 
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Sulfur 2 Station Carbon 
determinator “HF" unit determinator 
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“The Ass in the Lion’s Skin” 


is a story 
for Cutting Fluid 
users 











..» with credit to Aesop, the Fable-Maker 

MASP An Ass dressed himself up in a Lion’s 
Skin and ran about scaring the daylights out of 
the other farm animals. Then he tried to frighten 


his owner, the farmer. That was his downfall. The 


farmer soundly beat the stupid ass with a big 


stick, teaching him that he couldn’t fool any 


sensible person by parading around as something 


The Moral: product like Stuart’s ThredKut 99. 


Different types of cutting fluids have their re- Stuart offers you a combination of time- 


he wasn’t. 


spective places in machining. Dressing a coolant tested products and wide experience in their 
up in a “Lion’s Skin” doesn’t change its capa- application. You gain from this fewer rejects, 
bilities. For example, if you have a difficult longer tool life and greater production—often 
broaching job on a soft, tough steel more than with fewer different cutting fluids in your plant. 


a “coolant” is needed. You need the high anti- Ask to have a Stuart Representative demon- 
weld properties, the high /udricity and the strate how he can save you time, money and 


superior temperature regulating qualities of a material. 


More Than a ‘Coolant’ is Needed ha 


SEND FOR BOOKLET ntitied More Than @ ‘‘Coolent’’ is Needed 
CLIP TO YOUR COMPANY LETTERHEAD AND MAIL 


-~_ 
t rt il a to D. A. Stuart Oil Co., Ltd., 2743 S$. Troy St., Chicoge 23, Ill. 
D.A. ua ii CO. 
EST 1865 = 


LIMITED 





onl 


Your Nome 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 


2743 S. Troy St., Chicago 23, lil. 
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Technical Service Data Sheet 
Subject: RUST PROOFING WITH PERMADINE° 





INTRODUCTION: 


Ferrous metal parts that have been Permadized in a 
zinc phosphate chemical solution and then “sealed” 
with a rust-preventive oil such as “Granoleum” 
are effectively protected from rust-damage. In addi- 
tion, if the surface is accidentally chipped or 
scratched, rusting is confined to the exposed area. 


Rust proof coatings find many practical appli- 
cations. During World Wars I and II most small 
arms were rust proofed by phosphate coating and 
impregnated with chromic acid and a rust preven- 
tive oil, or cutback petrolatum. This not only pro- 
vided excellent corrosion resistance but also yielded 
a dull black non-reflecting surface. Rust proof fin- 
ishes are now used widely on hardware, firearms, 
cartridge clips, metallic belt links, miscellaneous 
forgings and castings, tools, unpainted replacement 
machine parts, and many other similar items such adine” forms a zinc phosphate coating that is non- 
as bolts, nuts, and washers - nd, when sultably Giese, grovides efective cor 











ion resistance 











“PERMADINE”’ DATA CHART 


Type of coating | Zinc phosphate _ 
co of : . - . ian » wee : » ork 
y - %, Rust and corscslen peovention For the most effective rust proofing of large or small work in 
om fax . “De »” " . 
Sis Gal quae. dates foun large or small agrees ee sna is — - — in an 
F tools, guns, cartridge clips, fire con immersion process, with the bath heated to 190°-210°F., coating 
Typical products trol instruments, metallic belt links, > F 5 
treate steel aircraft parts, certain steel pro- time 20 to 30 minutes. The coated parts are then rinsed in clean 
_iectiles and many other components water, and then in a controlled dilute acidulated solution. After 
Scale of Large or small volume; | bl l t oT al | ” 
production _| large or small work drying, a suitable corrosion-resistant oil such as “Granoleum 
~ Dip pees is applied. 
Method of Barrel tumbling, racked or basketed PE 
application 


THE PERMADIZING PROCESS: 








work 


Immersion tanks of suitable capacity . . . . 

Equipment Siesaiee hal slashes dee com tee Operations can be carried out with the work in crates, or hung 
— of mild steel. Coating stage can be of from hooks, utilizing an overhead rail and hoists. For large 
heavy mild steel or stainless steel ‘ r 


Chemicals , volume production, automatic equipment can be used to mech- 

“Permadine” No. 

required bare vnanelllnene anize the line. Small parts can be treated in tumbling barrels 

Any common degreasing method can 

be used, Alkali cleaning Rido- 

sol), Acid cleaning ( Deoxidine 

Precceoning | Emulsion alli cleaning | Ridosol “PERMADINE” MEETS SERVICE 
methods Ridoline vapor degreasing, sol- 

vent wiping, et are examples 

Acid cleaning may need to follow SPECIFICATIONS: 

other cleaning methods if rust or 

scale is present 


The protective Permadine” finish meets U.S.A. 57-0- 
Il, Class B, and equivalent requirements of 








Bath aap >10°R 
Temperoture ~:~ 


Coating time 20 - 30 minutes 
Coating weight a. MIL-C-16232, AN.-F.20 
range 1000 4000 : . N-F-2 
__Mgs./Sq. Ft. Type Il 
Technical . . — > 
Service Ni cs US.A. 51-70-1, avy M-364 
en Finish 22.02, Class B 











AC ia WRITE FOR FURTHER INFORMATION ON “PERMADINE” AND YOUR OWN METAL 
| T PROTECTION PROBLEMS 
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Uniform esponse to heat treatment 
| a ey 


{ 


ey 
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Another reason why you get uniform, high- 
quality forgings with TIMKEN’ forging steels 


EWER furnace adjustments are needed when you use 

Timken’ forging steels. You get uniform chemical com- 
position, uniform physical properties. Result: uniform 
response to heat treatment—from bar to bar and heat to 
heat. 

Your order for Timken forging steels is handled indi- 
vidually in our mills. We target conditioning procedure 
to your particular forging requirements. You can hold 
rejects to a minimum. And you save steel because the good 
dimensional tolerances of Timken steel forging bars pro- 
duce uniform weight multiples with a minimum of steel 
lost in flashings. 


To insure greater uniformity of chemical composition 
from heat to heat, the chemistry of Timken forging steel 
is closely controlled during melting by such modern 


SPECIALISTS IN FINE ALLOY STEELS, 


devices as the direct-reading spectrometer. In just 40 
seconds, it analyzes a test sample from the melt shop. And 
the melt shop gets a complete report less than 10 minutes 
after the sample is taken. 

Forgings made from Timken forging steels have uni- 
formly high ductility and resistance to impact. That's 
because Timken forging steels have uniform grain size 
after heat treatment—from bar to bar and heat to heat. 
Grain size and chip grain size of every shipment is checked 
under a microscope. 

Let Timken forging steels help you turn out uniform, 
high-quality forgings day in, day out. For more informa- 
tion, write The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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YOUNG BROTHERS 


heat treating ovens 


Waateces your heat treating problem, you 
can be sure there is a Young Brothers Oven 
made to handle it with maximum efficiency. 
Young Brothers Ovens, batch and conveyor 
types with accurately controlled temperatures 
up to 1000°, are speeding up production in 
every type of metal-working plant. 


ANNEALING 


soLUTION 
HEAT TREAT 


AGI 


G AND 
MALIZIN 
NOR TRESS RELIEF 


RELIEF 
HNAFTER PLATING 


i} 
PREHEATING pROCcES 


G 
TEMPER pRAWIN 


Rapid quench oven for 
heat treating aircraft parts 


Through the services of Young Brothers 
engineers, you get the advantage of over 
56 years of experience in building ovens for 
your specific needs. These services — available 
to you without obligation—will help you in- 
crease your production and cut costs. Write or 
call for more details. 


STANDARD AND SPECIAL TYPES TO MEET PRODUCTION REQUIREMENTS 
AND PLANT CONDITIONS FOR ALL PROCESSES 


q Write for Bulletin 14T 


YOUNG BROTHERS COMPANY 


1829 COLUMBUS ROAD 
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Established 1896 


MIDGET SPENCER TUR 


With universal 
motor, 35 to 75 F O R 
cfm at 12 to 40 


OZ. pressure S P E Cc l A L 
aE ior’ iia OCCASIONS 


gas, acid fumes, 
poisonous, cor- 
rosive or explo- 
sive gases 





Standard motor driven Spencer 
Turbos are listed in more than 160 
sizes. For special applications, 
there are many variations, six of 
which are illustrated. 


Overhang or Spencer Turbos range in size 
outboard type _ from 35 to 20,000 cu. ft. per min. 
for coupled 4072. to 10 lbs. and 1/3 to 1,000 
4 BEARING aie ~ ii 
For complete description of the 
standard and special Turbos ask 
for Bulletin No. 126-A, 


For odd fre- 
quency or other 
than electric 


motor driven For use where it 
is desired to op- 
erate with steam 


AIR FILTERS 


Of various types for intake 


of Turbo TURBINE DRIVEN 


SEE SPENCER at the AGA Booth No. 1942. 


SPENCER 


HARTFORD 


OCTOBER 1952; PAGE 53 











GUS 


UTICA 
HELPS 


—_— Suge 


a 
L fF F&F 


Turbine assembly of P& WA's Turbo-Wasp after 500 hours of actual operation. 
The Turbo-Wasp is one of the great engines for which Utico supplies blades. 





——— 


— 


BY FORGING EXTRA “FIGHT” INTO 
TURBINE AND COMPRESSOR BLADES 


The extra measure of toughness forged 
into jet engine blades by UTiIca’s methods 
is a vital factor in the reliability of the 
engine and safety of the aircraft. 


With over 50 years’ experience in forging, 
it was only natural for UTiIcA to be one 
of the first and largest suppliers of blades. 
And, in addition, Utica has recently com- 


pleted facilities by which the forged blades 
are finished to the most rigid specifica- 
tions, ready for use. 


UTica’s engineering, metallurgical and 
production staffs are among the leaders in 
the study and development of new and 
improved methods — to save time, money 
and materials in the production of blades 
of highest quality. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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Something NEW in Selective Heat Treating ... 


“LIQUID FLAME HEATING 


This radically new but commercially proven application 
of the world renowned Ajax Salt Bath Furnace offers industry many 
unique advantages over any other method for selectively heating 
the rim or edges of circular objects, hardening teeth on gears or 
sprockets, and any other products that require peripheral heating. 

The technique of operation is simplicity itself: Either a neutral 
type salt bath or a carburizing bath, heated by the internal electrode 
system, is maintained automatically at the required specific temper- 
ature. A number of the parts, such as gears, to be selectively 
heated can be mounted on a shaft within a suitable fixture which is 
placed over the salt bath. Only that portion of the periphery to be 
heated (such as the teeth) is immersed in the bath. The work is 
then rotated and heating is extremely rapid due to conduction by 


the intimate contact with the liquid salt. 


Teeth of four 12” dia. gears, 
SAE 4140 steel, weighing 36 Ib. 
each, being liquid flame hard- 





ened. Conventional carburizing 
bath operated at 1550 F. Total 
time cycle 4 minutes, followed 
by oil quench. Resultant tooth 
hardness 52 RC with tough 
core of only 36 RC 


1 





let us treat sample batches of your work 
without obligation in the Ajax Metallurgical 
Service Laboratory. Better still, come see it 
done yourself! Reprint No. 73 sent on request. 


Associate companies: Ajox Electric Furnace Corp. * Ajax Engineering Corp. * Ajax Electrothermic Corp. 


~ OVER 4,000 INSTALLATIONS . . . more than all other salt baths combined av 


AJAX ELECTRIC CO., INC., 910 FRANKFORD AVE., PHILADELPHIA 23, PA. 
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CARBON AND SULFUR ANALYSES MADE EASIER 
WITH DUAL UNIT INDUCTION FURNACE 


In reality two furnaces in one, the Leco IH-15 
Induction Furnace efficiently combines a single 
tube carbon furnace and a single tube sulfur 
furnace with but one power source. The use of 
only one power source lowers by several hun- 
dred dollars the cost of this unit as against two 
separate single furnaces. In operation, the 
power is directed to one combustion tube at a 
time, allowing one sample to be combusted 
while the other is weighed and loaded. In this 
way, almost the same amount of testing can be 
completed as if two separate furnaces were used. 


The carbon side has a combustion tube with a 
patented jet, while the sulfur side has a special 
large combustion tube and a large inductor 
coil. If it would suit your purposes better, the 
IH-15 can be equipped to analyze sulfur from 
both sides, or carbon from both sides, at no 
extra cost. Once purchased, the standard model 
can be altered one way or the other for a small 
additional charge. 


The design of the IH-15 is such that no grid 
tap switch is needed. There are no oxygen 
valves incorporated in the unit, but these can 
be purchased separately and can be mounted 
on the furnace or on the laboratory bench. 


One power source 
serves two 
induction furnaces 
in the new 

Leco Model IH-15 


ORDER IT FROM 
HARSHAW SCIENTIFIC 


Having been operated with good success in 
many routine production laboratories, the IH 
15 is now made available to you as a thoroughly 
tested, finished unit. 

Recommended equipment list for one complete 


carbon and sulfur determination installation em- 
ploying the IH-15 


H-15637 High Frequency Furnace IH-15 


CARBON APPARATUS — 
H-15651 Carbon Determinator 
(Leco 4000) . 

H-15635-5 Copper Oxide Cats saaden Sens ace 

(Leco CU-11A). a as 
H-15635-17 Combustion Crucibles 

(Leco IH-10-580) (Box 1000). . 
H-15657-22 Combustion Accelerator 

(Leco 100) (Bottle 1#) . 
H-15657 Purifying Train (Leco 1150). 


SULFUR APPARATUS — 
H-15670 Sulfur Determinator 
(Leco 400-1). 

H-15657-20 Rubber Diaphragm Ge gen Valve 

(Leco 77-250) (2 required) . ee. 16.00 
H-15636-17 Combustion Crucibles 

(Leco IH-10-800) (Box 1000) . 
H-15636-19 Crucible Covers 

(Leco 1H-10-900) (Box 1000) . 


$1005.00 


190.00 


60.00 


50.00 


See this equipment at Harshaw Scientific’s booth (1420) at the 
National Metal Exposition in Philadelphia, October 20-24, 1952. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO 
CLEVELAND 6 OHIO 
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For Top Production: 


IN-LINE X-RAY INSPECTION 


For mass inspection of parts, the 
Westinghouse Productograph offers 
safe, speedy X-ray examination 
easily fits into production lines. Fully 
ray-proofed, the Productograph 


requires no specially trained X-ray 











operator—can be pre-set for mass 
inspections, or manually controlled 
for individual checks. 


This unit can be used with 
Westinghouse 150 kv or 250 kv 
industrial X-ray units. Two 14” x 17” 
parts trays are carried on dollies 
through the unit to permit a maximum 


number of inspections per exposure. 


For highest speed in mass X-ray 
inspections, select the 
Productograph. Call your 
Westinghouse representative, or 
write: Westinghouse Electric 
Corporation, Dept. P-61, 
2519 Wilkens Avenue, 
Baltimore 3, Maryland. 


test 





you can BE SURE...1F1TS 


Westinghouse 


Ja 





= | 
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Now! More Flexibility 


Than ever before in a small oven furnace 


STEWAR] 
WIDE RANGE OVEN 
@ 300-2400 F ALL-IN-ONE FURNACE 


Saves labor time. Get low, high, or in-between heat-treating 
all in one unit. Perfect uniformity. Reaches high heat fast... 
quick return to low, perfectly controlled. 


@ FULL OR SEMI-MUFFLE OPERATION 


This unit can be converted from semi-muffle to full muffle by 
means of a silicon carbide top section. Thus atmosphere con- 
trolled hardening as well as normal heat treating can be done, 


IDEAL FOR SHOP OR PLANT 


AT ROYAL TYPEWRITER, INC., Hartford, Con- AT CARNEGIE-ILLINOIS STEEL CORPORATION, AT ALUMINUM COMPANY OF AMERICA, 
necticut, seven Wide Range Ovens are in use Gary Sheet Mill, general forging and forming, Chicago works, this oven is used for miscellaneous 
Four are used on a 16-hr. daily schedule; the cleaning, etc., are carried out ot 1800°-2400°F. tool work. Material heat treated includes too! and 
other three intermittently for tool and high speed For shrinking operation, temperatures as low as dies of small sizes, shapes and weights. Special 
hardening 300°F may be used. removable plug permits center heating of long bors 


Combustion chamber design plus location of special MAIL FOR COMPLETE INFORMATION 

nozzle-mixing burners and 95% turn down ratio on TO DAY Attach to company letterhead, or write on company stationery. 
this Wide Range Oven gives tremendous turbulence 

to the combustion gases. This assures close tempera- SUNBEAM INDUSTRIAL FURNACE DIV., 4433 Ogden Ave., Chicago 23 
ture control and even heat distribution— making the Heating Space: []4"x8"x12” [(}6"x12"x18” [[]9"x15"x24” 
unit practical for a multitude of metal heating 

processes. The furnace is adaptable to two-valve (Nome) 
manual control or automatic temperature control, 

employing an air, gas proportioning valve. 


Sunbeam 
STEWART INDUSTRIAL FURNACE DIVISION of <finbeam CORPORATION 
(Formerly CHICAGO FLEXIBLE SHAFT CO.) 


Main Office: Dept. 103, 4433 Ogden Ave., Chicago 23 — New York Office: 322 W. 48th St., New York 19— Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 


Position) 


(Firm) 


(Address 
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FURNACE OUTPUT 


BOOSTED fi / 


... when “Carbotrax” hearth replaces fireclay 


When this furnace shifted from clay to a CARBOFRAX 
silicon carbide hearth, two things happened: 

First, the furnace heated so much faster with the 
new hearth, that it turned out four times as much work 
as before. (CARBOFRAX refractories conduct heat 11 
to 12 times faster than fireclay ) 

Second, the expense and down-time entailed in 
patching and replacing of refractories was decidedly 
reduced. (CARBOFRAX refractories are one of the 


most abrasion resistant materials available . . . are 


continued rigorous service, the CARBOFRAX hearth 
required virtually no attention. And it lasted an 
amazingly long time — three and a half years. 

Think what these advantages add up to in terms 
of increased production, decreased maintenance 
advantages you can quite possibly duplicate. Why not 
at least check up? Simply address Dept. C-102, Refrac- 
tories Division, The Carborundum Company, Perth 
Amboy, N. J. Write or phone us today and we'll gladly 


furnish the necessary product data and recommenda 


tions. No obligation, of course 


practically immune to spalling and cracking.) Under 


Use Super Refractories by 


CARBORUNDUM 


Trode Mork 


“Carborundum” and “Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company. 
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a NEW standard for grating spectrographs 


3.4 meter 


Stigmatic Grating Spectrograph 


High reciprocal linear dispersion * Maximum resolution * Fully automatic 


OUTSTANDING FEATURES 


High Concentrational Sensitivity—result 
of good resolution, low level of scattered 
light and high dispersion (5.0 A/mm Ist 
order, 2.4 A'mm 2nd order, 1.6 A/mm 
3rd order). 


6 in. Diameter 15,000 line inch grating 
— produced on the precision JAco Ruling 
Engine — one of two in use in the 
entire world. 


Stigmatic Image — exclusive Wadsworth 
stigmatic mounting. 

Bilateral Symmetrical Slit — precision 
construction . . . electro-magnetic shutter. 
Fast Wave Length Change — simple 
toggle switch operation. 


Self-feeding Platehoider — moves avto- 
matically to avoid double exposure. 


JAco technologists thought of your needs first and 

then designed this new model 3.4 Meter Stigmatic 
Spectrograph to fill them. Thus, this exceptional 
instrument includes many features you have always 
wanted — but never before could get. Regardless of 
where you apply it . . . in the analysis of high alloy 

steel . . . mineral and high temperature alloy analysis... 
in any research or control spectrochemic al problem coe 
you will acclaim this great JAco Spectrograph. 


See this and other fine JAco Instruments at Booth 116, 








a - 


National Metal Exposition, Philadelphia, 
October 20 through 24. 





JARRELL-ASH COMPANY 


165 NEWBURY ST., BOSTON, MASS. 


SALES OFFICES: 


DETROIT EL CERRITO, CAL. | CHATTANOOGA | NEW YORK CITY 
13680 Capital Avenue 1344 Devonshire Drive 


1431 Broad Street New York 
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SEE NEW IPSEN EXHIBIT 
Booth 131 at the 
National Metal Exposition 
Philadelphia, October 15-20 


| Ipsen 400 LB/HR 
Automatic Bright 
HEAT TREATING UNIT 


Ipcen CONTROLLED 
OM Per AOSPHERE 


TEMPERING UNIT | 
For Bright or Blue Tempering to 1400°F. | 





 SLaieieiaienaananeieneienena 


IPSEN INDUSTRIES, INC. 
715 S. Main St. Rockford, Illinois 
Production Units for CARBONITRIDING e CARBURIZING « HARDENING « BRAZING « MARTEMPERING 





The eyes of the engineering world are on the Shell Mold Process . . . for in it lies the key to 


mass production of quality castings with superior surface finish and closely held dimensional tolerances. 


The eyes of the engineering world are on Cooper Alloy . . . for once again their pioneering 


research has made a dream come true ... shell mold casting of stainless steel is now a production reality! 


SHELL MOLDING 
MEANS 
FASTER DELIVERY 


Completely automatic 
molding operation sub- 
stantially increases 


foundry productivity. 





SHELL MOLDING 
MEANS 
BETTER APPEARANCE 


Superior surface finish 
means improved ap- 
pearance and clearer 
identification of com- 
pany trademark or mat- 
erial. 





SHELL MOLDING 
MEANS 
LESS MACHINING 


Casting to closer toler- 
ances means less metal 
to be removed by costly 


machining operations. 





SHELL MOLDING 
MEANS 
LOWER COSTS 
Increased productivity, 
reduced machining time, 
and close tolerance 
casting, means reduced 
costs on volume work. 


THE 


COOPER ALLOY 


FOUNDRY CO. e HILLSIDE, NEW JERSEY 


LEADING PRODUCERS OF STAINLESS STEEL VALVES FITTINGS AND CASTINGS 
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You change chart speeds 


thi stinblo way 










. 


Now! simplified... 
Recording 
Potentiometer 


by WESTON 


Maybe you seldom change chart speeds . . . while other 
users frequently da. But should the need arise, isn’t 
it best to have a flexible instrument . . . one quickly 
adaptable for any requirement that comes along? 


As shown above, the change is simple and quick 
with the new WESTON Recording Potentiometer. No 
multiplicity of gears involved . . . no complicated gear 
changes to make. This speed linkage permits quick 
selection of 5 different speeds by simple screwdriver 
adjustment. And these speeds can be doubled or quad- 
rupled by quickly changing only two gears. 


.WESTON 





Gwrstors 


This is just one of a dozen features that make this 
the simplest, most flexible recorder ever offered. Chang- 
ing ranges, installing charts, removing amplifier . . . 
all are just as simple and quick! Combined, they cut 
maintenance "way down. And for accuracy and de- 
pendability . . . they're assured by the name the instru- 
ment bears. 


For full details, ask your local Weston Represen- 
tative, or write ... WESTON Electrical Instrument 
Corporation, 617 Frelinghuysen Ave., Newark 5, N. J. 

. manufacturers of Weston and Tag Instruments. 


Viitp...... — RECORD — CONTROL 











Left: DESULPHURIZING LADLE for handling gray iron being lined with a special Norton ALUNDUM?* refractory cement 
Right: In operation, ALUNDUM cement lining lasts 2 to 4 times longer than other linings 


Desulphurizing ladle linings last up to 4 times longer 


... with Norton ALUNDUM cement 


How long do your present ladle linings 
stand the violent boiling action that re- 
sults when you add sodium carbonate 
briquettes to desulphurize your gray 
iron? 

Not long enough? Change to a special 
Norton ALUNDUM refractory cement 
and see what happens. 


Test Shows Amazing Results 
In one case, a foundry which operates 
a 1500 lb. capacity Whiting “U” shaped 
ladle for desulphurizing gray iron de- 
cided to test ALUNDUM cement. 
Lining life was increased 200-400%. 
This foundry has now standardized on 
Norton ALUNDUM cement... and 
gets extra dividends in the form of easier 
installation, lower maintenance cost, 
lower over-all refractory cost. 


Run a Test Yourself 

Yes, why don't you test Norton 
ALUNDUM cement in your ladles, too? 
In the meanwhile, get further informa- 
tion from your nearby Norton repre- 
sentative — or write direct to Norton 
Company, Refractories Division, 328 
New Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Ontario. 
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GER aLunoum CEMENT 

ZZ2 Z°QUALITY STIFF MUD BRICK 
SUPER DUTY FIRECLAY BRICK 
CONCRE TE 


SES 


42 


SECTION A-A 











NORTON ALUNDUM CEMENT, in the test mentioned, was air-hammered 4” thick over 49" of 
second quality stiff mud brick in the ladle and the entire spout. This was air dried overnight 
and heated gently with a low-flame gas torch until thoroughly dried. Finally, the ladle was 
brought up to full heat and put into service 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 








WNORTONE 
Special REFRACTORIES 


Making better products to make other products better 








NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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JOSEPH T. RYERSON & SON, INC. PLANTS AT 


PITTSBURGH 


4. J. HAUPTLY 


MC. C. GOBDEL 
Par beckiorr DA 


Consult this Panel 
of Ryerson Specialists 


National Metal Show Booth 318 


This panel of experienced steel specialists 
will be on hand in the Ryerson booth at 
the National Metal Show to offer a helpful 
consulting service. Each man on the panel 
is an authority in his field. All will be 
ready to discuss steel problems with you 
at Philadelphia. 


So whether your current problems con- 
cern alloys, stainless or carbon steel— 
bars, tubing, or whatever, you'll find the 
counsel of these experts especially valu- 
able. Perhaps they can help you over- 
come shortages left in the wake of the 
strike—solve production problems result- 


ing from government restrictions— 


recommend steels that will meet your 
specific requirements for mechanical 
properties or machinability. 


Though the strike left our stocks rather 
low, we’re happy to report that they are 
now being replenished rapidly and should 
soon be more nearly normal. Meanwhile, 
our consultants may be able to help by 
suggesting ways of meeting your needs 
with the steels that are available right 
now. So bring your questions, your blue- 
prints, your samples to this Ryerson panel 
of experienced steel men—at the National 
Metal Show, October 20-24. Our booth is 
No. 318. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, 
STRUCTURALS, PLATES, SHEETS, TUBING, MACHINERY & TOOLS, ETC. 


RYERSON STEEL 


NEW YORK e 


© BUFFALO © CHICAGO © MILWAUKEE e 
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Digests of & Convention 


Machinability Correlated With Inclusions 

Abstract of Machin 
With Characteristies 
in Resulphurized Steels”, by 
Lawrence H @ 1952 Pre- 
print No. 16 


“Correlation of 
ability Inclusion 
jessemer 


Van Vlack. 


Using Hardness to Determine Metal 
Strength at Various Temperatures 
Abstract of “Temperature Depend- 

Pure Metals”, 


©& 1952 Preprint 


Hardness of 


We <tbrook 


ence of the 
by J. H 
No. 17 


Nodular Iron at Elevated Temperatures 

Abstract of “Some Properties of a 
Nodular Iron at Elevated Tempera 
tures”, by M. S. Saunders and M. J 


Sinnott. @ 1952 Preprint No. 19. 


Effect of Boron in Carburizing Steels 


Abstract of “The Influence of Boron 
Hardenability in Alloy 
burizing Steels”, by C. F. Jatezak and 


E. S. Rowland. @ 1952 Preprint No. 14. 


on Case Car- 


Titanium-Oxygen System 
Abstract of “The Titanium-Oxygen 
System”, by E. S. Bumps, H. D. Kess 
ler and M @ 1952 Preprint 
No. 32. 


Hansen. 


High-Temperature Properties of Monel 
Abstract of “Influence of Grain Size 
on High-Temperature Properties of 
Monel”, by Paul Shahinian and J. R 
@ 1952 Preprint No. 6 


Lane. 


Surface Stress in Hard Steel 
Abstract of “X-Ray Measurement of 
Residual Hardened High- 
Carbon Steel”, by A. L. Christenson and 
E. 8. Rowland. @ 1952 Preprint No. 22. 


Stresses in 


Binary Molybdenum Alloys 
Abstract of 
Hydrogen-Sintered, Binary Molybdenum 
Alloys”, by W. L. Bruekart, M. H 
LaChance, C. M. Craighead and R. I 
Jaffee. @ 1952 Preprint No. 36. 


“Properties of Some 


Plastic Stress-Strain Relations in Aluminum 

Abstract of “Plastic Stress-Strain 
Aleoa 14S-T6 for Variable 
Biaxial Stress Ratios”, by 
Marin, L. W. Hu and J. F 
@ 1952 Preprint No. 24. 


Relations of 
Joseph 


Hamburg 


Machinability of Titanium 
Abstract of “The Influence of In- 
soluble Phases on the Machinability of 
Titanium”, by R. M. Goldhoff, H. L. 
Shaw, C. M. Craighead and R. I. Jaffee 
@ 1952 Preprint No. 30. 


162 


Papers in This Issue 


Isotopic Method for the Determination of 
Oxygen in Metals 
Abstract of “Determination of Oxygen 
in Metals and Metal Oxides by the 
Isotopic Method”, by A. D. Kirshen 
baum and A. \ @ 1952 Pre 
print No. 39 


(irosse 


Delayed Yield Phenomenon 
Abstract of “A Study of the Mecha 
nism of the Delaved Yield Phenomenon”, 
by T. Vreeland, Jr. D. S. Wood and 
D. S. Clark. @ 1952 Preprint No. 33 


Zirconium-Tin and Zirconium- 
Silicon Systems 

Abstracts of “The System Zirconiun 
Tin”, by D. J. MePherson and M 
Hansen, @ 1952 Preprint No. 34; and 
“The Zireonium-Silicon”, by 
Cc. E. Lundin, D. J. MePherson and M 
Hansen, @ 1952 Preprint No. 41 


System 


Strain Aging Sheet Steels 
Abstract of “Accelerated Strain 
Aging of Commercial Sheet Steels”, by 
R. L. Shoenberger and E. J 
© 1952 Preprint No. 20. 


Paliwoda 


Grain Growth in Cartridge Brass 
Abstract of “Reerystallization and 
Grain Growth in Alpha Brass”, by S 
L. Channon and H. L. Walker. @ 1952 
Preprint No. 8. 


Creep and Rupture of Austenitic Stainless 
Abstract of “Creep and Rupture of 
Chromium-Nickel Austenitie Stainless 
Steels”, by E. J. Dulis, G. V. Smith and 
Ek. G. Houston. @ 1952 Preprint No. 7 


. Temperature of Titanium Binary Alloys 
Abstract of “The 
formation Temperature in 
Binary Alloys”, by Paul 
1952 Preprint No. 35 


Martensite Trans 


Titanium 


Duwez 8 


Elastic Constants of Some Rare Metals 
Abstract of “The Determination of 
the Elastic Constants of Metals by the 
Myron 
@ 1952 Preprint No. 28 


Ultrasonic Pulse Technique”, by 


B. Reynolds. 


Properties of Pure Zirconium and 
Zirconium Alloys 
Abstract of 
High-Purity Zirconium and Dilute Al 
loys With Oxygen”, by R. M 

@ 1952 Preprint No. 38. 


“Some Properties ot 


Treco 


Temper-Brittle Steel 
Abstract of “The Endurance Limit 
of Temper-Brittle Steel”, by R. D 
Chapman and W. E. @ 1952 
Preprint No. 23 


Jominy 
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selecting 


the exact steel 


is almost 


this easy! 


The age of push-button steelmaking has not yet arrived. But 
many a steel buyer has learned that a buzz to his secretary 
is the first step in making contact with a team of steel experts 
who can put their special knowledge and skills to work mak- 


ing the right steel to do the job. We have this team at Inland. 


«<Q INLAND STEEL COMPANY 


38 South Dearborn + Chicago 3, Illinois 


SALES OFFICES: Chicago * Milwaukee * St. Paul * Davenport 
Konsas City * St. Lovis * Indianapolis * Detroit * New York 
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AS 
Ww 


Technical 


aa 


Program w 


All meetings at Benjamin Franklin Hotel and Convention Hall, Philadelphia 


Seminar: Modern Research Techniques in Physical Metallurgy 


Saturday, Oct. 18 


9:30 A.M.—Metallographic Methods 
BALLROOM, BENJAMIN FRANKLIN 
Optical Microscopy 


by George L. Kehl, Columbia U niversity 


Electron Microscopy and Diffraction 
by Robert D. Heidenreich, Bell Telephone Laboratories 


Crystal Growth and Crystal Boundary Techniques 
by Bruce Chalmers, University of Toronto 


2:00 P.M.—Diffraction Methods 
BALLROOM, BENJAMIN FRANKLIN 
\-Ray Diffraction Techniques 


by Charles 5. Barrett, University of Chicago 


Diffuse Scattering of X-Rays 
by B. E. Warren M hn tte I a 
ond B. L. Averbach assachusetts Institute o echnology 


Pole Figure Determinations 
by A. H. Geisler, General Electric Co. 


Techniques and Applications of Neutron Diffraction 
by C.G. Shull, Oak Ridge National Laboratory 


8:00 P.M.—Demonstration Lecture 


BALLROOM, BENJAMIN FRANALIN 


Electron Emission Studies of Metallurgical Probleme 
by Erwin W. Muller, Pennsylvania State College 


Sunday, Oct. 19 
9:30 A.M.—Mechanical Methods 


BALLROOM, BENJAMIN FRANKLIN 


Deformation of Single Crystals 
by Earl R. Parker and Jack Washburn, University of California 
High-Speed Strain Measurements 


by George R. Irwin, Naval Research Laboratory 


Internal Friction 
by Charles A. U ert, University of Ilinois 


2:00 P.M.—Ferromagnetic and 
Radioactive Methods 


BALLROOM, BENJAMIN FPRANKLIN 


Ferromagnetic Domains 
by H. J. Williams, Bell Telephone Laboratories 


Radioactive Tracers 
by M. B. Bever, Massachusetts Institute of Technology 
Radioaction Damage as a Research Technique 
by Sidney Siegel, North American Aviation, In« 


Daily Technical Sessions 


Monday, October 20, 1952 


9:30 A.M.—Creep-Rupture and Recrystallization 


BALLROOM, BENJAMIN FRANKLIN 


Creep-Rupture and Reerystallization 
of Monel From 700 to 1700°F. 


ats Ghee Massachusetts Institute of Technology 


Influence of Grain Size on High- 
Temperature Properties of Monel 
by Paul Shahinian and J. R. Lane, Naval Research Laboratory 


Creep and Rupture of Chromium- 
Nickel Austenitic Stainless Steels 
by EF. J. Dulis 

G. V. Smith - United States Steel Co. 
and F.C. Houston 


Recrystallization and Grain Growth in Alpha Brass 
by S. L. Channon, Kaiser Aluminum and Chemical Corp 
and H. L. Walker, University of Illinois 


2:00 P.M.—High-Temperature Phases 
BALLROOM, CONVENTION HALI 


Microconstituents in High-Temperature Alloys 
bv H. J. Beattie, Jr.. and F. L. | erSnvder, General Electric Co 


Sigma Formation and Its Effect on the Impact 
Properties of lron-Nickel-Chromium Alloys 
by 4. M. Talbot and D. FE. Furman, International Nickel Co., Ine 


Mechanism of the Carburization of Some Stainless Steels 
by J. B. Giacobbe, Superior Tube Co 


The Electrolytic Separation and Some Properties 
of Austenite and Sigma in 18-8-3-1 Chromium- 
Nickel-Molybdenum- Titanium Steel 
by T. P. Hoar, University of Cambridge, England 
and A. W. J. Bowen, Imperial Chemical Industries 


See Table of Contents, page 67, for abstracts of many of these technical papers 
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Tuesday, Oct. 21 


9:30 A.M.—Phase Transformation 


BALLROOM, BENJAMIN FRANKLIN 


The Effect of Composition on the Temperature 

of Spontaneous Transformation of Austenite 

to Martensite in 18-8 Type Stainless Steel 
by G. H. Eichelman, American Brass Co. 
and F. C. Hull, Westinghouse Electric Corp. 


The Effect of Silicon on the Tempering of Martensite 
by A. G. Allten and P. Payson, Crucible Steel Co. of America 
The Mechanism and Kinetics of 
the First Stage of Tempering 
by C. S. Roberts, Dow Chemical Co. 


— — Massachusetts Institute of Technology 


The Order-Disorder Transformation 
Viewed as a Classical Phase Change 
BR fy Ry ie ve Carnegie Institute of Technology 


2:00 P.M.—Hardenability 
BALLROOM, CONVENTION HALL 


An End-Quench Test for Determining 
the Hardenability of Carburized Steels 
by F. Te Aayser 
R. F. Thomson ‘General Motors Corp. 
and A. L. Boegehold 
The Influence of Boron on Case Hard- 
enability in Alloy Carburizing Steels 
by C. F. Jatczak and E. S. Rowland, Timken Roller Bearing Co. 
Effect of Carbon Content on 18-4-1 High Speed Steel 
by A. H Grobe and GC. A. Roberts, Vanadium-Alloys Steel Co. 
Correlation of Machinability With Inclusion 
Characteristics in Resulphurized Bessemer Steels 
by L. H. VanWlack, United States Steel Co. 


Wednesday, Oct. 22 


9:00 A.M.—@ Annual Meeting 


BALLROOM, BENJAMIN FRANKLIN 


Edward DeMille Campbell Memorial Lecture 


by Cyril Stanley Smith, Institute for the Study of Metals 


2:00 P.M.—Research 
BALLROOM, CONVENTION HALI 


A Study of the Mechanism of 
the Delayed Yield Phenomenon 
by T. Vreeland, Jr. 


D. S. Wood -California Institute of Technology 
and D. S. Clark 


The Effect of Temperature on the Rolling Texture 
of Plastically Deformed Low-Carbon Steel Strip 
by Norman P. Goss, Cold Metal Products Co. 


Determination of Oxygen in Metals and 
Metal Oxides by the Isotopic Method 
by A. D. Kirshenbaum an 


PE i ig gt ee arch Institute of Temple University 
4 . . , se ¢ 


The Indium-Arsenic System 


by T. S_ Liu, Horizons, Inc. 
and E. A. Peretti, University of Notre Dame 


Thursday, Oct. 23 


9:30 A.M.—Mechanical Properties 
BALLROOM, CONVENTION HALI 


The Effect of Quenching and Tempering on Resid- 
ual Stresses in Manganese Oil Hardening Toolsteel 
by H. J. Snyder, Mellon Institute of Industrial Research 


X-Ray Measurement of Residual 
Stress in Hardened High-Carbon Steel 


by A. L. Christenson \ >. 
"ah it © Gti Timken Roller Bearing Co 


The Endurance Limit of Temper Brittle Steel 
by R. D. Chapman and W. E. Jominy, Chrysler Corp. 


Plastic Stress-Strain Relations of Alcoa 
148-T6 for Variable Biaxial Stress Ratios 
by om « Marin 


.. W. Hu}Pennsylvania State College 
and J. F. Hamburg 


2:00 P.M.—Temper Brittleness 
BALLROOM, CONVENTION HALI 


The Effect of Various Heat Treating 
Cycles Upon Temper Brittleness 
by L. D. Jaffe ? : 
and D. C. Buffum Watertown Arsenal 
and F. L. Carr, National Research Corp. 


Effect of Hardness on the Level of the Impact Energy 
Curve for Temper Brittle and Unembrittled Steel 
by F. L. Carr, National Research Corp. 

M. Goldman, Battelle Memorial Institute 

L. D. Jaffe) as 

and D. C. Buffum Watertown Arsenal 


Transverse Mechanical Properties 
in an S.A.E. 1045 Forging Steel 
by A. H. Grobe, Vanadium-Alloys Steel Co 
omnn - ) — 
aah F pte Carnegie Institute of Technology 
The Determination of the Elastic Constants 
of Metals by the Ultrasonic Pulse Technique 
by M. B. Reynolds, Knolls Atomic Power 


Laboratory, General Electric Co 


7:00 P.M.—@ Annual Dinner 


BALLROOM, BENJAMIN FRANKLIN 


Friday, Oct. 24 


9:30 A.M.—Elevated-Temperature Properties 
BALLROOM, CONVENTION HALI 


Temperature Dependence of 
the Hardness of Pure Metals 
by J. W’. Westbrook, General Electric Co. 


Hardness of Various Steels at Elevated Temperatures 
by F. Garofalo) 
P. R. Malenock -United States Steel Co. 
and G. V. Smith) 


Some Properties of a Nodular 
Iron at Elevated Temperatures 

by M. S. Saunders and M. J. Sinnott, University of Michigan 
Accelerated Strain Aging of Commercial Sheet Steels 


7S > 7 Pulintne >Jones and Laughlin Steel Corp. 


See Table of Contents, page 67, for abstracts of many of these technical papers 
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Three 


AS 
Ww 


Lecture 


AS 


Courses & 


All Sessions in Ballroom, Convention Hall 


Behavior of Metals at Low Temperatures 


Monday, Oct. 20 
4:30 P.M.—First Lecture 


Behavior of Single Crystals and Pure Metals 
by R. M. Brick, University of Penusylvania 


Gases in 


Tuesday, Oct. 21 —4:30 P. M. 
Fundamental Metallurgical and Thermo- 
dynamic Principles of Gas-Metal Behavior 
by D. P. Smith, Princeton University 
Gases in Nonferrous Metals and Alloys 
by L. W. Eastwood, Kaiser Aluminum Co. 


8:00 P.M.—Second and Third Lectures 
Influence of Mechanical Variables 
by J. R. Low, Jr., Knolls Atomic Power 


Laboratory, General Electric Co. 


Influence of Metallurgical Factors 
by C. H. Lorig, Battelle Memorial Institute 


Metals 


Wednesday, Oct. 22 1:30 P.M. 


The Behavior of Gases in Liquid Iron and Steel 
by D. J. Carney, United States Steel Co 


The Behavior of Gases in Solid lron and Steel 
by C. EF. Sims, Battelle Memorial Institute 


Metallurgical Tools for Alloy Conservation and Increased Production 


All Lectures by J. Alfred Berger, University of Pittsburgh 


Tuesday, Oct. 21— 8:00 P. M. 


Significance of Chemical Analyses in Alloy 
Classification and Mechanical Properties 
Progress in Spectrography and X-Ray 
Diffraction Analyses and Techniques 


Wednesday, Oct. 22 —8:00 P.M. 


The Effects of Alloy Substitution on 
the Fundamentals of Hardening Metals 


Boron and Rare Earths in Alloy 
Conservation and Production 


American Welding Society Program 


All Meetings at Bellevue-Stratford Hotel, Philadelphia 


Monday, October 20, 1952 


10:00 A.M.—Award of Prizes and Adams Lecture 
ROSE GARDEN, BELLEVUE-STRATFORD 
The Welding and Brazing of Titanium Alloys 
by C. B. Voldrich, Battelle Memorial Institute 
2:00 P.M.—Fabricating Procedures 
ROSE GARDEN, BELLEVUE-STRATFORD 
Fusion Welding Techniques for Jet Aircraft Components 


by Arnold S. Rose 


gk Cheeta 0. ee I. T. E. Cireuit Breaker Co. 


Should Preheat Be Substituted for High- 
Temperature Stress Relief in the Codes? 
by E. Paul DeGarmo, University of California 


Chromium Recovery During Submerged-Are Welding 
by James G. Kerr and David A. Elmer, C. F. Braun & Co. 


6:00 P.M.—President’s Reception 


BURGUNDY ROOM 


2:00 P.M.—Resistance Welding 


NORTH GARDEN, BELLEVUE-STRATFORD 


Corrosion of Structural Spot Welds 


x 5 , . 
by B. ema) yee} Pallman-Standard Car Mfg. Co. 


Maintenance of Resistance Welders 
in High-Speed Assembly Lines 


by James F. Salatin 


ond O. D. Eachiesn Deleo-Remy Div., General Motors Corp. 


2:00 P.M.—Hard Facing and Flame Hardening 


SOUTH GARDEN, BELLEVUE-STRATFPORD 


Hard Facing Alloys of the Chromium Carbide Type 
by H. S. Avery and H. J. Chapin, American Brake Shoe Co. 


Selection and Evaluation of Methods of Hard Facing 
by Jack J. Barry, Air Reduction Sales Co 


Flame Hardening of Large-Diam- 
eter Thin-Wall Cylindrical Shells 
by G. S. Wing and G. A. Weber, M. W. Kellogg Co. 


OCTOBER 1952; PAGE 70-A 





Program of the American Welding Society (Continued) 


Tuesday, Oct. 21 


9:30 A.M.—Resistance Welding 


NORTH GARDEN, BELLEVUE-STRATFORD 


Calculation of _ Weld Properties 
by Julius Heuschkel, Westinghouse Electric Corp. 


Temperature Distribution During 
Flash Welding of Steel—Part i 


by FE. F. en WH. F. Savage a 


J. J. McCarthy and S. S. Smith olytechnic Institute 


Spot Welding of Titanium Alloy Sheet 
by M. L. Begeman, Edwin H. Block, Jr. Waitesnilte off Ceias 
and Frank W. McBee, Jr. ee ? 


Spot Welding Magnesium With Three- 
Phase Low-Frequency Equipment 
by Dean L. Knight N 


eal Wank arin ational Electric Welding Machines Co. 


and Paul Alain, Dow Chemical Co 


9:30 A.M.—Weldability 
SOUTH GARDEN, BELLEVU E-STRATFORD 
Further Studies of Crack Sensitivity of Aircraft Steels 


by 4. WU. Steinberger 


and J. Stoop Curtiss Wright Corp., Propeller Div 


Effect of Geometry on Stresses 
in Circular Patch Specimen 
by Alan V. Levy and Harry EF. Kennedy, University of California 


Evaluation of the Circular Patch Weld Test 
by John b. Hockett and L. O. Seaborn, University of California 


Relationship of Welding Tech- 

nique to Penetration and Dilution 
by Clarence k-. Jackson Union Carbide and Carbon 
and Arthur F-. Shrubsall) Research Laboratories, Ine 


9:30 A.M.—Structural 


ROSE GARDEN, BELLEVUE STRATFORD 


The Behavior of Welded Portal Frames 
by bk. R. Johnston and Lynn S. Beedle, Lehigh University 
and J. M. Ruzek, C. F. Braun & Co. 


Residual Stress and the Compressive Strength of Steel 
by Lynn S. Beedle and A. W. Huber, Lehigh University 
and Bruce G. Johnston, University of Michigan 


How to Save Cost by Designing for Structural Welding 
by Alfred F.. Pearson, Ingalls lron Works Co. 


Distortion Control in Structural Fabrication 
by Gordon Cape and Llewellyn Jehu, Dominion Bridge Co., Ltd 


2:00 P.M.—Weldability 
SOUTH CARDEN, BELLEVU E-STRATFORD 


The Effect of Strain Rate on Twinning 
and Brittle Fracture in Low-Carbon Steel 
by D. Rosenthal and C. C. Woolsey, Jr., University of California 


Interpretation of Test Data Regarding Brittle Strength 
and Transition Temperature of Structural Steel 
by \. M. Newmark and W. C. Hoeltje, University of HMlinois 


Factors Affecting the Resistance of Pressure- 
Vessel Steels to Repeated Overloading 
by Robert D. Stout, John H. Gross . 
Lehigh University 

and Schillings Tsang ® 


METAL PROGRESS; PAGE 71 


2:00 P.M.—Resistance Welding 
NORTH GARDEN, BELLEVU E-STRATFPORD 


Quality Control of Resistance 
Welding by Statistical Methods 
at -. ( eldeoae Crosley Div., Aveo Mfg. Corp 


Contact Resistance as Affected 
by Subdividing the Contact Area 


by Wim. B. Kouwenhoven 


and Clarence UW. Little, Jr. Johns Hopkins University 


New Maulti-Spot Control Provides Increased 
Welding Production With Limited Power Supply 
by Claude R. Whitney, Jr., Square D Co 


2:00 P.M.—Brazing and Bronze Welding 
ROSE GARDEN, BELLEVU E-STRATFORD 
New Aspects in Surface Alloying 
in Brazing and Related Techniques 


by Robert Humphrey 


and Rene D. Wasserman Eutectic Welding Alloys Corp 


Strength Joints to Steel With 
Aluminum Bronze Filler Metals 
by Hillis G. Groth, Ampco Metal, Ine 


1:30 P.M.—Educational Lecture Series 
ROSE GARDEN, BELLEVUE-STRATFORD 
The Inert-Gas Metal-Are Welding Process 
by Walter H. W ooding, Philadelphia Naval Shipyard 
6:30 P.M.—Section Officers Dinner and Meeting 


JUNIOR ROOM, BELLEVUE-STRATFORD 


Wednesday, Oct. 22 
9:00 A.M.—Plant Visits 
Optional Trips to Philadelphia Naval Shipyard, 


or Naval Air Material Center. 
or Steam Div., Westinghouse Electric Corp. 


9:30 A.M.—Nonferrous 


NORTH CARDEN, BELLEVU E-STRATFORD 


The Semi-Automatic Inert-Gas Metal- 
Are Welding of Aluminum Alloys 
by C. T. Gayley, J. R. Girini | 


and WH. Wooding *hiladelphia Naval Shipyard 
Welding 90-10 Cupronickel by the 
Inert-Gas Shielded-Are Processes 
by L. H. Hawthorne, Revere Copper and Brass, Inc 
Weld Cracking of Aluminum Alloys 


by James D. Dowd, Aluminum Co. of America 


9:30 A.M.—Weldability 


ROSE GARDEN, BELLEVUE-STRATFORD 


Relation of Preheating to Low-Temperature 
Cooling Rate Embrittlement and Microcracking 
by A. E. Flanigan and T. Micleu, University of California 


Initiation and Propagation of Brit- 
tle Fracture in Structural Steels 


ry Peter P. Puzak, E. W. Eschbache 
by Peter P. Puza naw. S. Polling Naval Research Laboratory 





The Continuous Cooling Transforma- 
tion of Weld Heat-Affected Zones 
by WR. Apblett, Jr. 
L. K. Poole Naval Research Laboratory 
and W.S. Pellini 


The Determination of Optimum Conditions for 
the Automatic Veins of Hardenable Steels 
by C. R. McKinsey\ Union Carbide & Carbon 
and J. F. Collins { Research Laboratories, Inc 


9:30 A.M.—Titanium Alloys 


SOUTH GARDEN, BELLEVUE-STRATFPORD 


Practical Aspects of Are Welding Titanium Alloys 
by J. J. Chyle and Ivan Kutuchief, A. O. Smith Corp. 
The Effects of Fe, Mn, Cr and Mo on Welds in Titanium 
by G. FE. Faulkner 


G. B. Grable Battelle Memorial Institute 
and C. B. Voldrich 


An Investigation of the Thermal Cycles Ad- 
jacent to Are Welds in %-In. Titanium Plate 
by E. F. Nippes 
J. M. Gerken Rensselaer Polytechnic Institute 
and B. W. Schaaf 


Contaminants in Welding Titanium 
by R. W. Huber and Thomas R. Graham, Bureau of Mines 


2:00 P.M.—Weldability 
NORTH GARDEN, BELLEVUE-STRATFORD 


Embrittlement of High-Strength Ferritic Welds 


by Peter P. Puzak 
and William S. Pellini Naval Research Laboratory 


Temper Brittleness in Low-Alloy Steel Weld Metal 
by Richard P. Wentworth and Hallock C. Campbell, Arcos ¢ orp. 


The Effects of Electrodes and Welding Condi- 
tions on the Ductility of Are Welded Mild Steels 
by Ernest F. Nippes ls 


, olytechnic Institute 
and 4lexander Lesnewich ‘ 


2:00 P.M.—Nonferrous 


SOUTH GARDEN, BELLEVUE-STRATRFORD 


The Strength and Ductility of 
Welds in Aluminum Alloy Plate 
by F. M. Howell 


ond ¥. GC. Nelo, Ir, Aluminum Research Laboratories 


Factors Which Determine the Perform- 
ance of Aluminum Alloy Weldments 
by WR. Apblett, Jr. 
C.R. Felmley Naval Research Laboratory 
and U.S. Pellini 


Welding and Forming of Titanium 


by Francis H. Stevenson, Aerojet Engineering Corp 


2:00 P.M.—Maintenance and Gas Cutting 


ROSE GARDEN, BELLEVUE-STRATFORD 


Wear and Operation Problems in Maintenance 
by Frank J. Gaydos, United States Steel Co 


Effect of Oxygen Cutting on Alloy Steel 
by F. C. Saacke, Air Reduction Co., Ine. 


4:30 P.M.—Educational Lecture Series 


ROSE GARDEN, BELLEVUE-STRATFORD 


The Inert-Gas Metal-Are Welding Process 
by Walter H. W ooding, Philadelphia Naval Shipyard 


6:30 P.M.—National Officers Dinner and Meeting 


PINK ROOM, BELLEVUE-STRATPORD 


8:00 P.M.—W.R.C. University 
Research Conference 


SOUTH GARDEN, BELLEVUE-STRATPORD 


Thursday, Oct. 23 
9:30 A.M.—Inert-Are Welding 


NORTH GARDEN, BELLEVUE-STRATFORD 
4 Comparison of a Mix- 


tures for Gas-Shielded Arc Welding 
by John W. Cunningham, Air Reduction Co., Ine 


Production Welding of Mild and Low- 
Alloy Steels by Gas-Shielded Are Welding 
bw John H. Berryman, Air Reduction Co., Ine. 


Porosity in Mild Steel Weld Metal 
by Donald Warren, E. 1. du Pont de Nemours & Co., Ine 
and R. D. Stout, Lehigh University 


9:30 A.M.—Brazing 
SOUTH GARDEN, BELLEVUE-STRATFORD 
Advanced Information for the Brazing Operator 
by FE. F. Davis, Westinghouse Electric Corp 


Joint Design for Brazing 
by W. J. ban Natten, General Electric Co 


Technical Aspects of Soldering Practices 
by R. M. MacIntosh, Tin Research Institute, bn 


Production Brazing 


by J. R. Wirt, Deleo-Remy Div., General Motors Corp 


9:30 A.M.—Marine Construction 
ROSE GARDEN, BELLEVUE-STRATFORD 
New Rules for Welding Low- 
Alloy Ferritic Pipe Material 
by Commander Charles F. Perry, (S.C... 


Evaluation of Brittle Failure Research 
by Paul Ffield and Ed Sweeney, Bethlehem Steel Co 


An Investigation on Peening 
by P.L.¢ a yn American Bureau of Shipping 
2:00 P.M.—Business Meeting 


CLOVER ROOM, BELLEVLU E-STRATPORD 


7:00 P.M.—Annual Dinner 


BALLROOM, BELLEVUE-STRATPORD 


Friday, Oct. 24 
9:30 A.M.—Pipe 


NORTH GARDEN, BELLEVUE-STRATFORD 


Pipe Welding in the Petroleum Refining Industry 
by Albert W. Zeuthen, Socony Vacuum Oil Co. 
The Are Welding of Low Chro- 
mium-Molybdenum Steel Pipe 
, - 
by J. meee ti; Standard Oil Co. of Indiana 
Effect of Stresses and Stress Relief on the Burst- 
ing Strength of Circumferentially Welded Pipe 
by L. J. Privoznik and F. J. Winsor, Standard Oil Co. of Indiana 
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Program of the American Welding Society (Continued) 


9:30 A.M.—Inert Are 


SOUTH GARDEN, BELLEVL E-STRATFORD 


Inert-Gas Shielding of the Metallic Are 
by William L, Green and Robert J. Krieger, Ohio State University 


Gas Flow Requirements for Inert-Gas Are Shielding 
by Glenn J. Gibson, Air Reduction Co., Ine. 


Shielded-Are Welding of Jet-Engine Components 
by A. H. Koopman, Linde Air Products Co. 


9:30 A.M.—Marine Construction 
ROSE GARDEN, BELLEVUE-STRATFPORD 
Prevention of Marine Corrosion by Metallizing Systems 
by Howard Vanderpool, Metallizing Engineering Co. 
Observations on Experience With Welded Ships 
by David P. Brown, American Bureau of Shipping 


Failure and Defects Encoun- 
tered in Welded Ship Construction 
by Ralph D. Bradway, New York Shipbuilding Corp. 


Institute of Metals Division 


American Institute of Mining and Metallurgical Engineers 


All Meetings at Adelphia Hotel, Philadelphia 


Sunday, Oct. 19 


8:00 P.M.—I.M.D. Program Committee Meeting 


JUNIOR ROOM, ADELPHIA 


Monday, Oct. 20 


9:00 A.M.—Thermodynamic 
and Thermal Properties 
CRYSTAL ROOM, ADELPHIA 
Sealing of Lead in Air 
by Elmer Weber, Chase Brass and Copper Co 
and HW. M. Baldwin, Jr., Case Institute of Technology 
Concentration Dependence of Diffusion 
Coefficients in Metallic Solid Solutions 
by D. FE. Thomas, Westinghouse Atomic Power Div. 
and C. FE. Birchenall, Carnegie Institute of Technology 
Thermodynamic Properties of Solid Nickel-Gold Alloys 
by L. L. Seigle, Sylvania Electric Products Inc. 
\ ohe P on 
and B. I oe Massachusetts Institute of Technology 
Transformation in Cobalt-Nickel Alloys 
by J. B. Hess, Kaiser Aluminum and Chemical Corp. 
and C. S. Barrett, University of Chicago 
Principles of Zone-Melting 
by #.G. Pfann, Bell Telephone Laboratories 
Segregation of Two Solutes, With 
Particular Reference to Semiconductors 
by HW. G. Pfann, Bell Telephone Laboratories 


9:00 A.M.—High Temperature 


JEFFERSON ROOM, ADELPHIA 


Some Observations of Sub-Grain Formation 
During Creep in High-Purity Aluminum 
¥ be I. S. Servi, Union Carbide & Carbon Corp. 
me J. oo Massachusetts Institute of Technology 
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Observations of Creep of the Grain 
Boundary in High-Purity Aluminum 
by H.C. Chang) y_, , F 
ond N. 5. Gomme Massachusetts Institute of Technology 
Creep Correlations in Alpha 
Solid Solutions of Aluminum 
by O. D. Sherby and J. E. Dorn, University of California 


Effect of Zirconium on Magnesium-Thorium 
and Magnesium-Thorium-Cerium Alloys 
by T. E. Leontis, Dow Chemical Co. 


Influence of Chemical Composition on 
the Rupture Properties at 1200°F. of 
Wrought Cr-Ni-Co-Fe-Mo-W-Cb Alloys 
by EF. Eb. Reynolds, Allegheny Ludlum Steel Corp. 


a “4 grad University of Michigan 


High-Temperature Oxidation of 
Some Iron-Chromium Alloys 


; ) 
by D. Caplan National Research Council, Ottawa 
and M. Cohen} 


Mechanical Properties of Intermetallic 
Compounds at Elevated Temperatures 
by Robert Lowrie, Lewis Flight Propulsion Laboratory 


2:00 P.M.—Research in Progress 


CRYSTAL ROOM, ADELPHIA 


4:30 P.M.—I.M.D. Membership 
Committee Meeting 


JUNIOR ROOM, ADELPHIA 


6:30 P.M.—I.M.D. Executive 
Committee Dinner Meeting 


CORAL ROOM, ADELPHIA 





Program of Institute of Metals 


Tuesday, Oct. 


9:00 A.M.—Symposium on 
Titanium and Titanium Alloys 


CRYSTAL ROOM, ADELPHIA 


Early History of Titanium 
by M. A. Hunter, Rensselaer Polytechnic Institute 


Developments Leading to Present Technology 
by F. J. Cservenyak, U.S. Bureau of Mines 


Significance of Titanium in Airframe Construction 
by Col. J. S. Dick, Air Foree Materiel Command 
Titanium as an Ordnance Material 
by Col B.S. Mesick, Ordnance Corps, Watertown Arsenal 
Titanium as a Naval Material 
by FE. L. Beardman, Office of Naval Materials 


New Processes for Reduction of Titanium 
by R. S. Dean, Consulting Engineer 


Dimensional Fabrication of Titanium Without Melting 
by G. S. Davies, Brush Development Co. 


9:00 A.M.—Deformation 


JEFFERSON ROOM, ADELPHIA 


Dynamic Formation of Slip Bands in Aluminum 
by NV. A. Chen and R. B. Pond, Johns Hopkins University 


Observations on the Tension Texture of Aluminum 


by EF. A. Calnan : 
y &. A. N vetoed Laberator 
and Betty Ek. Williams ational Physical Laboratory 


Deformation of Zine Bicrystals by Thermal Ratcheting 
by J. E. Burke and inna M. Turkalo, General Electric Co. 


Surface Effects in the Slip and 
Twinning of Metal Monocrystals 
“by J. J. Gilman and T. A. Read, Columbia University 
Kinking in Zine Single Crystal Tension Specimens 
by Jack Washburn and FE. R. Parker, University of California 


2:00 P.M.—Symposium on 
Titanium and Titanium Alloys (Cont’d.) 


CRYSTAL ROOM, ADELPHIA 


Currently Available Alloys, Forgings and Bars 
by L. R. Frazier, General Electric Co. 


Sheet and Strip 
Speaker to be announced 


Recent Metallurgical Developments 
by Thomas | Lippert, Titanium Metals Corp. of America 
. Finlay, Rem-Cru Titanium, Inc. 
F. H. Vande Re Mallory Sharon Titanium Corp. 
B. H. Whitmer, Republic Steel Corp. 
and EF. H. Gee, E. 1. du Pont de Nemours & Co., Inc. 


2:00 P.M.—Physical Metallurgy 


JEFFERSON ROOM, ADELPHIA 


Development of Mechanical and Magnetic Hard- 
ness in a 10% Vanadium-Cobalt-lIron Alloy 
by R. W. Fountain, Union Carbide and Carbon Corp. 
and J. F. Libsch, Lehigh University 


Observations on Nodular Graphite 
by H. M. Weld 
R. L. Cunningham Department of Mines and Technical Surveys 
and F.W.C. Boswell 


Division, A.I.M.E. 


(Continued ) 


Strain Patterns in Charpy Impact 
Specimens of 0.20% Carbon Mild Steel 
by R. S. Bumps, Studebaker Corp. 


Recrystallization Kinetics of Low-Carbon Steel 
by S. F. Reiter, General Electric Co 


Effect of Molybdenum and of Nickel on the Rate 
of Nucleation and the Rate of Growth of Pearlite 


by R. W. Parcel, Rem-Cru Titanium, Inc 
and R. F. Mehl, Carnegie Institute of Technology 


Effect of Applie ~d Stress on the 
Martensitic Trapefomnetion 


by S. Aulin, Westinghouse Atomic Power Diy. 
VW. ¢ de me n4 4 ; I » aff Mateoal 
end B. L.. Acwbach assachusetts Institute o echnology 


A Study of Grain Shape in an Aluminum Alloy and 
Other Applications of Stereoscopic Microradiography 
by W. M. Williams, Revere Copper and Brass Co. 

and C. S. Smith, University of Chicago 


7:00 P.M.—Institute of Metals Dinner 


CRYSTAL ROOM, ADELPHIA 


W ednesday, Oct. 22 


12:15 P.M.—I.M.D. Powder Metallurgy 
Committee Luncheon 


CORAL ROOM, ADELPHIA 


2:00 P.M.—Titanium 


CRYSTAL ROOM, ADELPHIA 


Titanium-Chromium Phase Diagram 
a! F. B. Cuff 
V. J. Grant }Massachusetts Institute of Technology 
and C. F. Floe 


Titanium-( ‘a Binary Phase Diagram 
by A "gy E. I. du Pont de Nemours & Co., Inc 
. J. Grant 
ain C F. Floe 


Massachusetts Institute of Technology 


Titanium-Aluminum System 
by Ek. S. Bumps) 

H. D. Kessler > Armour Research Foundation 
and M. Hansen 


Observations on the Lattice Parameters of the Alpha 
and TiO Phases in the Titanium-Oxygen System 
by W. Rostoker, Armour Research Foundation 


Nature of the Line Markings in 
Titanium and Alpha Titanium Alloys 
by C. M. Craighead 


G. A. Lenning Battelle Memorial Institute 
and R. 1, Jaffee 


Time-Temperature-Transformation Char- 
acteristics of Titanium-Molybdenum Alloys 
by D. J. DeLazaro) 


yao Armour Research Foundation 


and W’. Rostoker 


Compression Texture of Iodide Titanium 
by D. N. Williams Missouri School of Mines and Metallurgy 
and D. S. Eppelsheimer Ls 


Partial Titanium-Vanadium Phase Diagram 
by Paul Pietrokowsky 


end Pel Desses California Institute of Technology 
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2:00 P.M.—Constitution Diagrams 
JEFFERSON ROOM, ADELPHIA 


Tungsten-Cobalt-Carbon System 
?, 

eT Noe Massachusetts Institute of Technology 

Role of the Binder Phase in Cemented WC-Co Alloys 

by oe Gurland, Firth Sterling Steel & Carbide Corp. 

and J. T. Norton, Massachusetts Institute of Technology 


Solubility of Carbon and Oxygen in Molybdenum 
by W. EF. Few and G. K. Manning, Battelle Memorial Institute 


A Thermal and Dilatometric Investigation of the 
Alloys of Cobalt With Chromium and Molybdenum 
by A. G. Metcalfe, Deloro Smelting and Refining Co 


System Molybdenum-Boron and Some 
iy of the Molybdenum Borides 


»y Robert Steinitz, Ira Binder - 
; and David Moskowitz Americen Electro Metal (orp 


Systems Zr-Mo and Zr-W 
by R. F. Domagala 


D. J. McPherson and M. Hansen Armour Research Foundation 


Copper-Zine Constitution Diagram Redeter- 
mined in the Vicinity of the Beta Phase 
by Lilian Beck and C. S. Smith, University of Chicago 


Intermediate Phases in the Mo-Fe-Co, 
Mo-Fe-Ni, and Mo-Ni-Co Ternary Systems 
by D. kK. Das, Notre Dame LU niversity 
S. P. Rideout, E. 1. du Pont de Nemours Argonne National Lab 
and P. A. Beck, University of HMlinois 


Society for Non-Destructive Testing 


All Meetings at Sylvania Hotel, Philadelphia 


Monday, Oct. 20 
9:30 A.M.—Welcoming Addresses 


10:00 A.M.—Lowering Production Costs 
With Modern X-Ray Equipment 


The General Electric Industrial Betatron 
by 7. HW. Dietze, General Electric Co 


Modern Techniques in Precision 
High-Voltage Radiography 
by k. Alfred Burrill, Wigh-Voltage Engineering Corp 


Lses of Low-Voltage \-Ray Tubes With Thin 
Beryllium Windows in Nondestructive Testing 
by Tom H. Rogers, Machlett Laboratories 


The Current Status of the Picker-Polaroid Process 
for One-Minute Madingregto in the Industrial Field 
ry WB. Pyle, Picker \-Ray Corp 


*Alternate: Direct-Exposure Enlargement 

Techniques in Radiography and Fluoros- 

copy Utilizing Fractional-Focus X-Ray Tubes 
by Leo C. Kotraschek, North American Philips Co., Ine 


2:00 P.M.—New Techniques for Applying 
X-Ray Nondestructive Tests 


Reduction of = 9a" Time in Gamma Radiography 


by J. J. Hirschfield 


: Naval Ordnance La 4 
and D, T.0°Connes aval Ordnance Laboratory 


Techniques Used in Measuring Uniformity 
of Materials by Means of Gamma Radiation 
by Lawrence R. Megill 


and Jehan N. Harris Los Alamos Scientilic Laboratories 


Some Industrial apgteations of Microradiography 
by S. Goldspiel anx Bernstein, New York Naval Shipyard 


Gaging Tin Coatings in the Steel Indus- 
try by X-Ray Fluorescence Analysis 
by Frederick A. Behr, North American Philips Co., Ine 
{lternate: Application of Fluorescence X- 
Rays to Metallurgical Microradiography 
by Herman FE. Seeman and H.R Splettstosser, Fastman Kodak Co 


{iternate: lridium'” in Industrial Radiography 
by James V. Rigbey and C. F. Baxter, Ford Motor Co. of Canada 
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Tuesday, Oct. 21 


9:00 A.M.—Control and Interpretation 
in X-Ray Nondestructive Testing 


Film Characteristics as Ap- 
plied to Radiation Monitoring 
bv George Corney, Kastman Kodak (Co 


Problems of Mechanical Film Development 
by Donald F. Hauptman and Gerold H. Tenney, Los Alamos 


Various Penetrameter Types and Their Limitation- 
by Norman C. Miller and Gerold H. Tenney, Los Alamos 


Interpretation of Radiographs of 
Aluminum and Magnesium Castings 
by J. J. Pierce, Naval Ordnance Laboratory 


ilternate: Semi-Empirical Equation for the 
Spectral Energy Distribution in X-Ray Beams 
by Charles R. E-migh, Los Alamos 


2:00 P.M.—The Economies of Nondestructive 
Testing to Lower Production Costs 


Economic Factors in Nondestructive Testing 
by W. Eb. Thomas, Magnaflux Corp 


Quality Control Application of Nondestruc- 
tive Tests in the Airframe Industries Which 
Will Effectively Lower Production Costs 
by B. W. Clawson, Douglas Aircraft, In 


The Use of Nondestructive Test 
Methods in Heavy Manufacture 
by James A. Pratt, Westinghouse Electric Corp 
ilternate: Bibliography of Nondestructive Testing 
Speaker to be announced 
5:00 P.M. and 9:00 P.M.—Annual Officers’ 


Reception and Social Meeting 


* Alternate papers are to be read by title only. 





Wednesday, Oct. 22 


9:00 A.M.—New Methods and Applications 
of Ultrasonic Nondestructive Tests 


Ultrasonic Absorption, Its Relation to Test Interpre- 
tation, and Its Correlation With Service Performance 
by Leslie W. Ball, U. S. Naval Test Station 
Electronic Reproduction of 
Ultrasonic Immersion ef 
by Donald Erdman, Electro Circuits, Ine. 
Ultrasonic Examinations of Weldments and the 
Establishment of Safe Acceptable Limits for Defects 
by Frank C. Parker, Carbide and Carbon Chemicals Co. 
Ultrasonic Equipment for High- 
Precision Thickness Measurements 
by Peter K. Bloch, Branson Instrument Co. 
Ultrasonic Testing of Cast Lron Pipe 
by ©. B. Baumeister, Magnaflux Corp 
ilternate: Geophysics—-Its Rela- 
tion to Nondestructive Testing 
by Peter Dehlinger and Sam Wenk, Battelle Memorial Institute 
{lternate: Economic Industrial 
Applications of the Metroscope 
by Mr. Mann, Walter Kiddie and Co 
{iternate: Future Trends in 
Industrial Ultrasonic Testing 


by William I Bendz, Sperry Products, Inc 


2:00 P.M.—New Electromagnetic Nondestructive 
Tests to Lower Production Costs 
Industrial Evaluation of Search 
Coil Flaw Detection Techniques 
by Carleton L-. Hastings, Watertown Arsenal 
\ Metals Comparator for the Inspec- 
tion and Classification of Metals 
by B. VM. Smith, General Electric Co 


Industrial Applications of Eddy-Current Testing 
by W. A. Cannon, Magnaflux Corp 


{lternate: New Nondestructive Test Instru- 
ments Developed by the Institut Dr. Foerster 
by Friedrich Foerster, Institut Dr. Foerster, Germany 


Th ursday, Oct. 23 


9:00 A.M.—Using Liquid-Penetrant and 
Electrical Nondestructive Test Methods to 
Lower Industrial Production Costs 


Comparison of Materials for 
Liquid Penetrant Inspection 
by Hamilton Migel and Taber de Forest, Magnaflux ( orp 
Lowering Production Costs With 
Turco Dy-Chek and Turco Chek-Spek 


by Gordon Rice, Turco Products, Ine 
The Application of Wire-Resistance 


Strain Gages to Lower Production Costs 
by Francis G. Tatnall, Baldwin-Lima-Hamilton Corp 


Filtered Particle Inspection 
of High-Tension Insulators 

by Henry \. Staats, Magnatlux Corp 
{lternate: The Measurement of lonization in 
Dielectric Structures— a New Nondestructive 


Test for Electrical Insulating Materials 
by D. A. Lupfer, General Electric 


2:00 P.M.—Mehl Honor Lecture 


Industrial Fluoroscopy 
by Donald T. O'Connor, Naval Ordnance Laboratory 


3:00 P.M.—Annual Business Meeting 


Special Libraries Association. Metals Section 


Vonday, Oct. 20 


2:00 P.M.—New Horizons in Literature Searching 


FRANKLIN ROOM, BENJAMIN FRANKLIN HOTEL 


International Cooperation in Metallurgical Litera- 
ture Classification: Report of Interim Committee 
by Marjorie R. Hyslop, American Society for Metals 
Operation of a Technical Information Center 
by R. C. Mc Master and Iver Igelsrud, Battelle Memorial Institute 
Application of Standard Business Machine Punched- 
Card Equipment to Metallurgical Literature References 
by Alvin T. Maierson . 
‘oad w. 7. ee Battelle Memorial Institute 
The 1.B.M. Electronic Information Searching System 
by H. P. Luhn, International Business Machines Corp 
Use of the Univac System in Library Reference 
by Herbert F. Mitchell, Jr., Remington Rand, Inc 
A Marginal Punched-Card System for 
a Specialized Information Collection 
by Milton W. Sebring, Norton Co. 
- pee Machines of the Future for 
Handling Broad Ranges of Subject Matter 
by James W. Perry, Massachusetts Institute of Technology 


Tuesday, Oct. 21 


9:00 A.M.—Technical Session 
ENGINERRS CLUB 
Research Reports, Their Organization and Availability 
by J. A. Warheit, Argonne National Laboratory 


How to Obtain Unclassified Ma- 

terial From the Government 
by Eugene B. Jackson, National 
Advisory Committee for Aeronautics 


Foreign Language Literature and 
the New International Journal 
by John H. Hollomon, General Electric Co 


2:00 P.M.—Technical Session 
BETSY BOSS ROOM A, BENJAMIN FRANKLIN HOTE! 
Foreign pamenage Literature in Translation 
by Frederica M. Weitlauf, Timken Roller Bearing Co 


Technical Research Vs. the Librarian 
by Iver Igelsrud, Battelle Memorial Institute 


Selling Your Library to Management 
by M. I. Bigelow, Plaskon Co., Inc. 
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CONSOLIDATED PROGRAM 


34th National Metal Congress 


AMERICAN SociETY FoR Metats @ 


INstitTuTE OF Merats Division, 
\MERICAN INSTITUTE OF Mininc & METALLURGICAL ENGINEERS (A.I.M.E.) 


AMERICAN WELDING SOCIETY 


(A.W.S. ) 


SOCIETY FOR Non-DEstTRUCTIVE TEsTING (S.N.T.) 


METALS SECTION, SPECIAL LIBRARIES 


Saturday, October 18, 1952 


30 A.M., 2:00 P.M. and 8:00 P.M. @ Seminar: Re- 
search Techniques; Ballroom, Benjamin Franklin Hotel 


Sunday, October 19, 1952 


30 A.M. and 2:00 P.M. @© Seminar: Research Tech- 
niques; Ballroom, Benjamin Franklin Hotel 


8:00 P.M. A.LM.E. Program Committee; Junior Room, 
Adelphia Hotel 


Vonday, October 20, 1952 


00 A.M. A.LM.E. Thermodynamics and Thermal 
Properties; Crystal Room, Adelphia Hotel 

000 A.M. A.LM.E. High 
Room, Adelphia Hotel 
30 A.M. @ Creep-Rupture and Recrystallization; 
Ballroom, Benjamin Franklin Hotel 
30 A.M. S.N.T. 
Sylvania Hotel 
00 A.M. S.N.T. Lowering Production Costs With 
Modern \-Ray Equipment; Sylvania Hotel 

‘(00 A.M. A.W.S. Award of Prizes; Rose Garden, 
Bellevue-Stratford Hotel 
30 A.M. A.W.S. Adams Lecture; Rose Garden, 
Bellevue-Stratford Hotel 

2:00 M Opening of National Metal Exposition; Con- 
vention Hall 

2:00 P.M. @& High-Temperature Phases; 
Convention Hall 

00 P.M. A.W.S. Fabricating Procedures: Rose Gar- 
den, Bellevue-Stratford Hotel 

00 P.M. A.W.S. Resistance Welding; North Garden, 
Bellevue-Stratford Hotel 

2:00 P.M. A.W.S. Hard Facing and Flame Hardening; 
South Garden, Bellevue-Stratford Hotel 

2:00 P.M. A.ILM.E. Research in’ Progress; Crystal 
Room, Adelphia Hotel 

2:00 P.M. S.N.T. New Techniques for Applying \-Ray 


Nondestructive Tests; Sylvania Hotel 


Jefferson 


Temperature; 


Welcome to Annual Meeting; 


Ballroom, 


2:00 P.M. S.L.A. New Horizons in Literature Search- 
ing; Franklin Room,Benjamin Franklin Hotel 

1:30 P.M. @ First Lecture: Behavior of Metals at Low 
Temperatures; Ballroom, Convention Hall 

1:30 P.M. A.LM.E. Membership Committee: Junior 
Room, Adelphia Hotel 

6:00 P.M A.W.S. President's Reception: Burgundy 
Room, Bellevue-Stratford Hotel 


2:00 PLM. 


2:00 P.M. 


2:00 P.M. 


2:00 P.M. 


AssocraTIon (S.L.A.) 


Monday's Program, Continued 
730 P.M. A.LM.E. Executive Committee; Dinner 
Coral Room, Adelphia Hotel 
00 P.M. © Second Lecture: Behavior of Metals at 
Low Temperatures; Ballroom, Convention Hall 
330 P.M. National Metal Exposition closes 


Tuesday, October 21, 1952 

200 A.M. A.I.M.E. Symposium on Titanium and Tita- 
nium Alloys; Crystal Room, Adelphia Hotel 
700 A.M. A.LM.E. Deformation; Jefferson Room, 
Adelphia Hotel 
700 A.M. S.L.A. Technical Session; Engineers Club 
00 A.M. S.N.T. Control and Interpretation in \-Ray 
Nondestructive Testing; Sylvania Hotel 
30 A.M. @ Phase Transformation; Ballroom, Ben- 
jamin Franklin Hotel 
7330 A.M. A.W.S. Resistance Welding: North Garden, 
Bellevue-Stratford Hotel 
330 A.M. A.W.S. Weldability: South Garden, Bellevue- 
Stratford Hotel 
7330 A.M. A.W.S. Structural; Rose Garden, Bellevue- 
Stratford Hotel 


:30 A.M. Canadian Fellowship Hour and Luncheon; 
Betsy Ross Room, Benjamin Franklin Hotel 


2:00 M. Battelle Alumni Luncheon; Franklin Room, 


Benjamin Franklin Hotel 


2:00 M. National Metal Exposition opens; Con- 


vention Hall 


2:00 P.M. @ Hardenability; Ballroom, Convention Hall 


00 P.M. A.W.S. Weldability; South Garden, Bellevue- 
Stratford Hotel 

A.W.S. Resistance Welding; North Garden, 
Bellevue-Stratford Hotel 

4.W.S. Brazing and Bronze Welding; Rose 
Garden, Bellevue-Stratford Hotel 

A.I.M.E. Symposium on Titanium and 
Titanium Alloys; Crystal oom, Adelphia Hotel 
A.1.M.E. Physical Metallurgy; Jefferson 
Room, Adelphia Hotel 


2:00 P.M. S.N.T. Economics of Nondestructive Testing 


to Lower Production Costs; Sylvania Hotel 


2:00 P.M. S.L.A. Technical Session; Betsy Ross Room 


A, Benjamin Franklin Hotel 


1:30 P.M. @ First Lecture Session: Gases in Metals: 
Ballroom, Convention Hall 
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Tuesday's Program, Continued 


4:30 P.M. A.W.S. First Lecture: Inert-Gas Metal-Are 
Welding Process; Rose Bellevue-Stratford 

4:30 P.M. A.I.M.E. Publications Committee; 
Room, Adelphia Hotel 

5:00 P.M. S.N.T. Social Meeting; Sylvania Hotel 

6:30 P.M. A.W.S. Section Officers 
Room, Bellevue-Stratford Hotel 

7:00 P.M. A.I.M.E. 
Adelphia Hotel 

8:00 P.M. @ First Lecture Session: Metallurgical Tools 
for Alloy Conservation; Ballroom, Convention Hall 

9:00 P.M. S.N.T. Social Meeting; Sylvania Hotel 

10:30 P.M. National Metal Exposition closes 


Garden, 


Junior 


Dinner; Junior 


Annual Dinner; Crystal Room, 


W ednesday, October 22, 1952 

00 A.M. @& Chapter Chairmen’s Breakfast; Benjamin 
Franklin Hotel 
:30 A.M. 
Hotel 
OO AM. @ Annual 
Franklin Hotel 
700 A.M. S.N.T. New Methods and Applications of 
Ultrasonic Nondestructive Tests; Sylvania Hotel 
330 A.M A.W.S. Nonferrous: North Garden, Bellevue- 
Stratford Hotel 
:30 A.M A.W.S. Weldability; Rose Garden, Bellevue- 
Stratford Hotel 
30 A.M. A.W.S. Titanium 
Bellevue-Stratford Hotel 
330 A.M. @ Campbell Memorial Lecture; Ballroom, 
Benjamin Franklin Hotel 

2:00 M. 


Industrial Gas Breakfast; Penn-Sheraton 


Meeting; Ballroom, Benjamin 


South Garden. 


Alloys; 


Alumni Luncheons; Benjamin Franklin Hotel 


2:00 M. National Metal Exposition opens; Conven- 
tion Hall 
15 P.M A.1.M.E. Powder Metallurgy 
Luncheon; Coral Room, Adelphia Hotel 

2:00 P.M. @ Research; Ballroom, Convention Hall 

2:00 P.M. A.W.S. Weldability; North Garden, Bellevue- 
Stratford Hotel 

2:00 P.M. A.W.S. Nonferrous; South Garden, Bellewue- 
Stratford Hotel 

2:00 P.M. A.W.S. Maintenance and Gas Cutting; Rose 
Garden, Bellevue-Stratford Hotel 

2:00 P.M. A.1.M.E. Titaninm; Crystal Room, Adelphia 

2:00 P.M. A.1.M.E. Constitution Diagrams; Jefferson 
Room, Adelphia Hotel 

2:00 P.M. S.N.T. New Electromagnetic Nondestructive 
Tests; Sylvania Hotel 


Committee 


8 


J 


9 


9%: 


9 


9: 


9 


2:00 PLM. 


» 


3 


6 


9: 


9%: 


9 


9:30 A.M. 


30 PLM. 


30 P.M. 
700 P.M. 


200 PLM. 


200 A.M. 


:30 A.M. 


:30 A.M. 


2:00 P.M. 


00 P.M. 
3:00 P.M. 
00 PLM. 


00 PLM. 


00 PLM. 


00 PLM. 


30 A.M. 


Wednesday's Program, Continued 

© Second Lecture Session: Gases in Metals; 
Ballroom, Convention Hall 

30 P.M. A.W.S. Second Lecture: Inert-Gas Metal-Are 
Welding Process; Rose Garden, Bellevue-Stratford 
A.W.S. National Officers Pink 
Room, Bellevue-Stratford Hotel 

A.W.S. W.R.C. University Research Confer- 
ence; South Garden, Bellevue-Stratford Hotel 
© Second Lecture Session: Alloy 
vation; Ballroom, Convention Hall 


30 P.M 


Dinner; 


Conser- 


National Metal Exposition closes 


Thursday, October 23, 1952 

S.N.T. Liquid-Penetrant and Electrical Non- 
destructive Test Methods; Sylvania Hotel 

30 A.M. @ Mechanical Properties; Ballroom, Conven- 
tion Hall 

A.W.S. Inert-Are Welding: 
Bellevue-Stratford Hotel 

30 A.M. A.W.S. Brazing; South Garden, Bellewue- 
Stratford Hotel 


North Garden, 


A.W.S. Marine Construction; Rose Garden, 
Bellevue-Stratford Hotel 

00 A.M. National Metal Exposition opens 
@ Temper Brittleness; Ballroom, Conven- 
tion Hall 

A.W.S. Business 
Bellevue-Stratford Hotel 
S.N.T. Mehl Honor Lecture; Sylvania Hotel 
S.N.T. Business Meeting; Sylvania Hotel 
A.W.S. Board of Directors Meeting; Junior 
Room, Bellevue-Stratford Hotel 


Meeting; Clover Room, 


National Metal Exposition closes 
@ Annual 
Franklin Hotel 
A.W.S. Annual Dinner: Ballroom, Bellewue- 
Stratford Hotel 


Dinner; Ballroom, Benjamin 


Friday, October 24, 1952 
30 A.M. @ Elevated-Temperature Properties; Ball- 
room, Convention Hall 
30 A.M. A.W.S. Pipe; North Room, Bellevue-Strat- 
ford Hotel 
A.W.S. Inert Arc; South Garden, Bellevue- 
Stratford Hotel 


A.W.S. Marine Construction; Rose Garden, 
Bellevue-Stratford Hotel 











Registration Charges for Technical Sessions 


American Institute of Mining and 
Metallurgical Engineers 

2.00 

$4.00 

No charge 

$1.00 


Members 
Nonmembers 
Student members 
Student nonmembers 


Society for Non-Destructive Testing 
Members— No charge 


$3.00 


Nonmembers 


American Welding Society 
$1.00 
$2.00 


Members 
Nonmembers 


American Society for Metals 


Members and guests No charge 


Metals Section 
Special Libraries Association 


Members and guests — No charge 
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Producers of Metals and Alloys 


I ruts classification of “What to See and 
Where to See It” at the National Metal Con- 
gress and Exposition (which will oecupy the 
next 20 pages) it is only natural to start with 
the primary metals. It is also only proper to 
give first mention to the Philadelphia region it- 
self as a steelmaking center. It has a long and 
honorable history. Within its boundaries may 
be found The Midvale Co., America’s pioneer 
manufacturer of alloy steels for structural uses. 
The radius need not be extended 30 miles to in- 
clude Henry Disston & Sons at Tacony, makers 
of electric furnace toolsteels; Alan Wood Steel 
Co. at Conshohocken, manufacturers of sheet 
and plate; and John A. Roebling’s Sons Co., lead- 
ing American proponent of acid 
steel for quality 


openhearth 
wire and wire rope. Under 
construction near Morrisville is the enormous 
Fairless Works of U.S. Steel Co. In the Exposi- 
tion, Philadelphia Electric Co. 


on promoting this region as a reborn metal- 


will concentrate 
lurgical center, where raw materials, labor, 
transportation facilities are happily combined 
Stainless Steels will be featured by Allegheny 
Ludlum Steel Corp. and The Carpenter Steel Co., 
along with other alloy and toolsteels. Allegheny 
Ludlum has been promoting stainless for struc 
tures ever since 18-8 was so successfully used 
for exterior trim of the Chrysler and Empire 
State buildings in New York City. In the inter- 
vening 25 years a few other notable buildings 
have used stainless on their exteriors, but the 
climax has been reached in the new Gateway 
Center at Pittsburgh where shop-fabricated 
“curtain walls” form the entire outside of sky- 
scrapers Cur- 


tain walls are made of 22-gage stainless, Type 


other than window openings). 


430 or 302, backed with 142-in. insulation and 


3 in. of reinforced concrete as strong and 
13-in. masonry wall, lighter, more 


erected, and 


rigid as a 
easily indestructible. 
Allegheny Ludlum believes in “taking its own 


practically 


medicine” and has used similar construction for 
its new research laboratory in Brackenridge. 
The Carpenter Steel Co. will highlight the 
results of three major lines of research. One 
is “Carpenter 10”, a low-carbon, austenitic 
chromium-nickel composition, narrowly ad- 
justed so it work hardens at an unusually slow 
rate and is therefore attractive for bolts and 
other products which are severely upset during 
manufacture. Another is “Carpenter 20”, the 
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20-30 Cr-Ni alloy with 3% Cu and 2% Mo 
(described in “Critical Points’, Metal Progress, 
February 1948), highly resistant to impure, hot 
sulphuric acid. Finally there are the most re- 
cent additions of cerium and related rare-earth 
metals to refractory high alloys which give them 
much more ductility and forgeability; one im- 
portant application would be to forged blades 
for gas turbines. 

The real high-temperature materials will be 
exemplified by Kennametal Ine.’s “Kentanium”, 
titanium carbide bonded with nickel. Since this 
was described at length in last April’s Metal 
Progress, the reader may remember that it has 
already been put to use by progressive metals 
engineers. 

Precious Metals are akin to stainless-— o1 
Baker & Co., Ine., pioneering 
American refiners and workers of platinum, will 


pice versa. 


feature conventional laboratory ware and spin- 
nerettes for synthetic fibers, as well as thermo- 
static bimetals, rupture disks, and electrical 
Lami- 
nated and solid precious metals for industrial 
use will also be exhibited by D. E. 


contacts using other precious metals. 


Makepeace 
metal 
usually copper alloys) and a precious metal 


Co. composite bars or strip of base 


usually silver). The precious metal may be on 
either edge or through the center; round o1 
square tubing may be lined outside or inside. 
Makepeace also brazes precious metal slugs into 
strip stock, accurately positioned to order, so 
small parts can be blanked or formed. 
American Nickeloid Co. will exhibit strip 
and sheet of steel, copper, brass, zine or alumi- 
num, one or both sides of which are electro- 
plated with nickel, chromium, brass or copper. 
Also available are crimped, corrugated or striped 
sheets, electroplated, variously finished and pro- 
tected from damage during fabrication in cus- 
tomers’ shops by gummed paper or plastic film 
appropriately called “Mar-Not”, or by lacquer. 
Copper Alloys 
the brass mills will set a high mark for beauty 
in their exhibits. Chase Brass & Copper Co., with 


If past history is any guide, 


its parent Kennecott Copper Corp., is an exam- 
ple of an integrated 
Brass Co. 


metallurgical operation. 
with Anaconda Copper 
Mining Co. is another.) Chase will show various 
steps in the transformation of ore to metal and 
fabricated parts for customer items, large and 
small, made by Waterbury Mfg. Co. division. 


(American 





Classified List of Exhibitors 


Steels (Plain and Alloy) 


Allegheny Ludlum Steel Corp.—1i4l 

American Brake Shoe Co.—130 

Arwood Precision Castings 
Corp.—1758 

Carpenter Steel Co.—350 

Crucible Steel Co. of America—104 

Eaton Mfg. Co., Reliance Div.—912 

Firth Sterling Steel & Carbide 
Corp.—421 

Heppenstall Co.—1572 

International Nickel Co., Inc.—230, 324 

Janney Cylinder Co.—1327 

Keystone Drawn Steel Co.—1965 

Ohio Seamless Tube Co.—1820 

Ryerson & Son, Inc., Joseph T.—318 

Sandvik Steel, Inc—402 


Schnell Tool & Die Corp.—1453 


High-Temperature Alloys 


Allegheny Ludlum Steel Corp.—1l4l 

Alloy Engineering & Casting Co.—507 

Alloy Metal Wire Co., Inc.—550 

American Brake Shoe Co.—130 

Arwood Precision Castings 
Corp.—1758 

Carpenter Steel Co.—350 

Crucible Steel Co. of America—104 

Driver Co., Wilbur B.—521 

Electro Alloys Div., 
American Brake Shoe Co 

Fahralloy Co.—1969 

Firth Sterling Steel & Carbide 
Corp.—421 

General Alloys Co.—204 

Haynes Stellite Div., Union Carbide 
& Carbon Corp.—1202 

Heppenstall Co.—1572 

Howard Foundry Co.—50l 

International Nickel Co., Inc.—230, 324 

Janney Cylinder Co.—1327 

Kanthal Corp.—1266 

Kennametal Inc.—1319 

Michiana Products Corp.—1240 


—130 


Ohio Steel Foundry Co.—1958 

Rolock, Inc.—1810 

Standard Alloy Co.—1250 

Titanium Alloy Mfg. Div., 
National Lead Co.—1316 

Wall Colmonoy Corp.—1131 

Whitehead Metal Products Co., 
Inc.—1283 


Stainless and 
Corrosion Resistant Steels 


Allegheny Ludlum Steel Corp 
Alloy Engineering & Casting Co.—5 
Alloy Metal Wire Co., Inc.—550 
American Brake Shoe Co.—130 
American Silver Co., Inc.—709 
Arwood Precision Castings 
Corp.—1758 
Carpenter Steel Co.—350 
Crucible Steel Co. of America—104 
Driver Co., Wilbur B.—521 
Fahralloy Co.—1969 
Firth Sterling Steel & Carbide 
Corp.—421 
General Alloys Co.—204 
Haynes Stellite Div., Union Carbide 
& Carbon Corp.—1202 
International Nickel Co., Inc.—230, 324 
Janney Cylinder Co.—1327 
Metals & Controls Corp.—1816 
Newark Wire Cloth Co.—1853 
Ohio Steel Foundry Co.—1958 
Ryerson & Son, Inc., Joseph T.—318 
Sandvik Steel, Inc.—402 
Titanium Alloy Mfg. Div.. 
National Lead Co.—1316 
Whitehead Metal Products Co., 
Inc.—1283 


Light Metals and Alloys 


Arwood Precision Castings Corp.—1758 
Beryllium Corp.—1539 

Dow Chemical Co.—730 

Howard Foundry Co.—501 


Metals & Controls Corp.—1816 
Reynolds Metals Co.—1550 
Rolle Manufacturing Co., Inc.—750 
Titanium Metals Corp. 
of America—120 
Upton Electric Furnace Co.—1519 
Whitehead Metal Products Co., 
Inc.—1283 


Hea:.y Nonferrous Metals 
and Alloys 


Alpha Metals, Inc.—1862 
American Brake Shoe Co.—130 
American Brass Co.—24l 
American Nickeloid Co.—1378 
American Silver Co., Inc.—709 
Ampco Metal, Inc.—1217 
Arwood Precision Castings 

Corp.—1758 
Baker & Co., Inc.—1210 
Beryllium Corp.—1539 
Bridgeport Brass Co.—1035 
Chase Brass & Copper Co., Inc.—1220 
Haynes Stellite Div.. Union Carbide 

& Carbon Corp.—1202 
International Nickel Co., 

Inc.—230, 324 
Janney Cylinder Co 
Knapp Mills Inc.—808 
Makepeace Co., D. E.—560 
Malayan Tin Bureau—852 
Mallory & Co., Inc., P. R.—1950 
Metal & Thermit Corp.—430 
Metals & Controls Corp.—1816 
National Lead Co.—4ll 
Philadelphia Bronze & Brass 

Corp.—1587 
Rolle Manufacturing Co., Inc.—750 
Scovill Mfg. Co.—1685 
Tin Research Institute, Inc.—852 
Titanium Alloy Mfg. Div., 

National Lead Co.—1316 
Wall Colmonoy Corp.—1131 
Whitehead Metal Products Co., 

Inc.—1283 


1327 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e.s. 


Three engineering alloys will be featured 


tel- 


Tin and its uses will be featured at the Show 


lurium copper (high conductivity, machinable), 
“Telnic” bronze (tellurium-nickel-copper 
for strength corrosion and 
“Phosnic” bronze (nickel-phosphorus-copper for 


and resistance), 
hard-temper springs and other items). 
Scovill Mfg. Co., to commemorate its 150 
years, will recreate a casting shop of the early 
1800's, when ingots were cast in banded 
molds, 5 or 10 per hr. Contrast with this the 
continuous casting at 30,000 lb. per hr. in Sco- 
vill’s new mill (described in Metal Progress for 
January and February 1950). Equipment there 
is capable of making 2000-lb. coils of cold rolled 
brass, 24-in. wide. The exhibit will include a 
coil winder and unwinder operating in slow mo- 


17-0z. 


tion, and showing both sides of the metal strip. 


by Tin Research Institute and the Malayan Tin 
Bureau. Since the metal has been under govern- 
mental control since early in World War IL, and 
the price has been pretty high, the Institute will 
stress the fact that (statistically) the metal is 
now in good supply and consequently could be 
put to the endless good uses already well estab- 
lished. (See Metal Progress article on this topic 
last month.) Promising new tin alloy coatings 
are available. Metal & Thermit Corp. will also 
exhibit pig tin. It may be remembered that a 
subsidiary of this firm has long operated a proc- 
ess for recovering tin from tinned steel scrap 
and, during the last war, this conservation was 
extended to old tin cans, saved by millions of 
American housewives. 
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Producers of Metals and Alloys (Continued) 


Zirconium. Titanium was the “wonder 


metal” of the Exposition a year ago. This year 
it may be zirconium a metal which has rea- 
sonably good mechanical properties and corro- 
sion resistance and a marked antipathy for 
wandering neutrons, useful for the construction 
of atomic reactors and atomic power plants. 
Titanium Alloy Mfg. Div. of National Lead Co. 
produces this metal and will display zirconium 
metal sponge, briquettes, ingots, and fabricated 


shapes. (P. S.— The Atomic Energy Commis- 


sion is cooperating with the @ to plan an exten- 
sive symposium on the metallurgy of zirconium 
for the Western Metal Congress in Los Angeles 
Adv.) 

Beryllium and its alloys will be promoted in 
an exhibit by the Beryllium Corp. highlighting 
various activities 


early next spring 


-mining and 
beryl ore, production of 


reduction of 
master alloys, ingot 
making and mill operations. Separately the ex- 
hibit will show case histories of successful ap- 
plications of its alloys in many industries. C—) 


Metals Manufacture 


(Refining, Casting and Forging) 


PPVHERE’S ALWAYS something new, important 
I and intriguing in the metal industry. Things 
move forward so rapidly that exhibitors at the 
National Metal Congress and Exposition can em- 
phasize at least three aspects of this continuous 
progress —- (a) labor or money-saving equipment 
for conventional planis; (b) more precise con- 
trol devices; (c) equipment for performing con- 
ventional operations in an entirely new way. 
Continental Industrial Engineers, Inc., will 
have examples of the first category, especially as 
it applies to heating furnaces in tube mills. 
Modern designs eliminate manual labor; tubes 
up to 48 ft. long are automatically charged, 
moved gradually through the hearths (on walk- 
ing beams or alloy chains with alloy fingers) and 
discharged, properly heated, one at a time, as 
desired by the mill operator. The great area of 
these reheating or normalizing furnaces — 38 ft. 
long by 56 ft. wide-—- requires suspended roofs 
and carefully engineered burner arrangements. 
An example of the second category men- 
tioned above — more precise control devices 
will be shown by Ajax Electrothermic Corp. in 
the form of a self-contained panel for induction 
furnaces used in melting or in heating for 
A rotary knob adds capacitor units to 
the circuit one at a time without interrupting 
the electric power, but automatically opens the 
power circuit before a unit is removed. A second 
rotary switch eliminates knife switches and sim- 
plifies connections to the furnace. A third knob 
sets the voltage at the desired figure and a regu- 
lator maintains it there. 


forging. 


Continuous regulation 
by such means increases the performance of 
melting furnaces and improves the power factor 
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of systems supplying energy to groups of fur- 
naces or billet heaters. 

Old and new in melting procedures may be 
contrasted in the exhibits of Morrison Industries, 
Inc., and Eastman Kodak Co. Crucible melting 
is expedited in Morrison equipment by joining 
two furnaces like Siamese twins. A central col- 
umn supports a burner-lid which can be swung 
from one furnace to the other. When flame is 
bathing one crucible to melt a charge, the waste 
gases are preheating the crucible in the other 
furnace and give up half or more of the heat 
eventually required for melting. 

Eastman Kodak Co.’s division, Distillation 
Products Industries, will show a complete line 
of pumps, gages, valves, baffles and leak detec- 
tors for generaling high vacuum. The new metals 
like titanium and molybdenum attain their re- 
markable properties only when free of atmos- 
pheric gases, either dissolved or combined. In 
their consolidation to ingot form, vacuums on 
the order of 1 micron mercury pressure (one mil- 
lionth of an atmosphere) are desirable. Vacuum 
melting of certain magnetic alloys is a more 
recent development. Vacuums of the order of 
10 microns Hg are useful in the dehydration of 
metal parts before coating with a corrosion pre- 
ventive, while annealing of fine watch springs is 
done in a vacuum of 0.01 micron Hg (10-5 mm.). 

Oxygen has already made a good name for 
itself in electric steel melting — rapid melting of 
heavy scrap, blowing the carbon down, raising 
bath temperature rapidly, flushing nitrogen and 
hydrogen out of the metal. As was discussed 
at some length in “Critical Points” in Metal 
Progress for July 1947, its wholesale use in bes- 





semer converters and openhearths awaits a low- 
cost gas of reasonable purity. Air Products, Inc., 
believes its oxygen generators are as simple to 
operate as an air compressor. Single units 
(obtainable on lease) range in output from 300 
to 12,000 cu.ft. per hr. — the latter will separate 
12 tons of 99.5% and higher O, per day. 
Foundry Equipment — Shell molding (which 
has received considerable editorial treatment in 
Metal Progress during the last 12 months) and 
necessary equipment will be the focus of atten- 
tion at Mechanical Handling Systems, Inc. This 
new method of making castings to close dimen- 
sions will have its competition in a labor-saving 
machine exhibited by ABC Die Casting Machine 
Co. It is air operated with semiautomatic cy- 


cling and adjustable timing on closing of die, 
injection of molten zinc, opening of die. 
cycling speed is 1000 shots per hr. 


Its free 


Castings that “weep” or “sweat” under hy- 
drostatic or aerostatic test, even though they 
contain no visible or radiographic defects, have 
long been the bane of foundrymen. Impregnation 
of such castings with sodium silicate, styrene, or 
synthetic sealing compound is a well-recognized 
engineering operation. American Metaseal Corp. 
will show a self-contained unit for degreasing, 
preheating, evacuation to 29.5 in., drawing com- 
pound into the autoclave, imposing 100 psi. 
pressure, cleaning and curing at 250° F. Poly- 
plastex Impregnation Corp. will also exhibit an 
improved resin sealant for castings. (-) 


Classified List of Exhibitors 


Mill Equipment 


Air Products, Inc.—1662 

American Brake Shoe Co.—130 
Baldwin-Lima-Hamilton Corp.—1520 
Heppenstall Co.—1572 

Milton Equipment Co —1562 
Superdraulic Corp.—1877 

Sutton Engineering Co.—740 

Tyler Mfg. Co.—1280 


Ferro-Alloys 


Cooper Metallurgical Associates—923 
Kanthal Corp.—1266 
Metal & Thermit Corp.—430 
Titanium Alloy Mfg. Div., 

National Lead Co.—1316 
Vanadium Corp. of America—618 
Whitehead Metal Products Co.—1283 


Melting Furnaces and 
Refractories 


Air Products, Inc.—1662 
Ajax Electrothermic Corp.—é624 
Ajax Engineering Corp.—624 
American Gas Association—1901-1910 
Continental Industrial Engineers, 
Inc.—1934 
Distillation Products Industries, 
Div. of Eastman Kodak Co.—1428 
Morrison Industries, Inc.—1804 
National Research Corp.—1211 
Ohio Crankshaft Co., 
Tocco Div.—1377 
Stokes Machine Co., F. J.—1385 


Die-Casting Machines 
ABC Die Casting Machine Co.—1563 


Forging Equipment 


Ajax Electrothermic Corp.—624 
Baldwin-Lima-Hamilton Corp.—1520 
Gas Appliance Service, Inc.—1920 
Morrison Industries, Inc.—1804 
Selas Corp. of America—1601 


Foundry Processes, 
Equipment and Supplies 


Mall Tool Co.—1276 
Mechanical Handling Systems 


Air Products, Inc.—1662 Inc.—1472 
Ajax Engineering Corp.—624 
American Metaseal Corp.—1138 
Baldwin-Lima-Hamilton Corp.—1520 
Bendix-Westinghouse Automotive Air 
Brake Co.—1710 
Challenge Machinery Co.—932 
General Chemical Div., 
Allied Chemical & Dye Corp.—1019 


Peters-Dalton, Inc.—1410 
Polyplastex Impregnation Corp.—927 
Superdraulic Corp.—1877 
Tincher Products Co.—1975 
Titanium Alloy Mfg. Div., 
National Lead Co.—1316 
Torit Mfg. Co.—1881 
Wiegand Co., Edwin L.—1244 


For descriptions of other exhibits see p. 17 e. s. and p. 274 e. s. 


Markley Recuperative Twin Crucible Fur- 
nace Exhibited by Morrison Industries, Inc. 


> 





Metal Components 


NYONE WHO attempts a classification for a 
A large group of related subjects or items dis- 
covers borderline cases which 
both fish and fowl. Thus— where do “Metals 
and Alloys” (Group A in this classification) stop 
and “Metal Components” start? 


seemingly are 


The former in- 
cludes mill products ready for further fabrica- 
tion, and the latter includes semifabricated or 
completely finished parts. A sound suggestion 
would be, however, to scrutinize the other if one 
group doesn’t contain what you are looking for 
Castings are made by an art centuries old. 
It is a common saying that the older the art the 
less is known about it and the smaller the urge 
to change. This proverb is exactly wrong as far 
as the foundry industry is concerned, as will be 
proved by several exhibitors. In fact about 40 
companies have contributed 100 sample castings 
to the Gray Iron Founders’ Society demonstrat- 
ing the adaptability and quality of various fin- 
ishes, either hot-dipped, electroplated, or sprayed 
metallic coatings, or nonmetallic coatings includ- 
ing vitreous enamel and various organics. Not 
only is appearance improved but certain of these 
coatings increase the wear, heat and corrosion 
resistance of the old reliable gray iron 
Conventional methods of molding and pour- 
ing are in all but universal use, of course, but 
have been vastly improved through mechaniza- 
tion, sand control and metallurgical knowledge 
Only by such means could Hingham Foundry 


Aluminum Alloy Sand Casting for Spectrograph 
Housing Cast by Hingham Foundry. Dimensions are 
31x 31 x 20 in., weight 55 lb. This and other com- 
plex castings in aluminum, magnesium and bronze 
will be displayed by Kenneth F. Thomas Co. 


produce the large aluminum alloy casting with 
thin walls shown in the engraving and exhibited 
by Kenneth F. Thomas Co. Advanced techniques 
also are fundamental to the 1630-lb. magnesium 
casting in the booth of Rolle Mfg. Co., Inc. 
possibly the largest to date — a base for a mobile 
radar station. 

Three other casting methods have found im- 
portant 


commercial application —- die 


centrifugal casting, and investment casting. The 


casting, 


last mentioned is the old lost-wax molding proc- 
ess, Which has been adapted to small engineering 
parts during the last decade. Precision Metal- 
smiths, Inc., in an operating exhibit, will show 
how these wax patterns are made in accurate 
permanent molds. (Metal Progress ran a com- 
pletely illustrated story in September 1945 show- 
ing Haynes Stellite Co.’s method of manufactur- 
ing supercharger buckets in investment molds 
Centrifugal casting was commercialized much 
earlier in this century and in fact was capable 
of such excellent work that Watertown Arsenal 
cast gun tubes (no less 
About that 
started promoting the sale of completely ma- 


centrifugally in 1925 
same time Janney Cylinder Co 
chined cylindrical parts made exclusively from 
centrifugal castings, and now has extended its 
range of alloys to include 20 bronzes, stainless 
steels, nickel alloys and high-strength irons. 
United States Pipe & Foundry Co., one of the 
American pioneers in manufacturing cast iron 
water pipe in centrifugal molds, will show a new 
line of “Dual Metal” cylindrical products. One 
metal is poured into the spinning mold and the 
second metal follows after a short time interval 
Outer and inner layers are metallurgically bonded 
together. Examples are grinding rolls (chilled 
iron outside, gray iron inside), textile and paper 
mill rolls (stainless steel outside, gray iron 
inside), and special combinations like carbon 
steel shell outside and “Ni-Hard” inside. 
Forging, extrusion and stamping appear to 
merge, one operation into another. Forward and 
backward extrusion has received much recent 
attention in the American technical press See, 
for example, “Critical Points” in Metal Progress 
for May 1952 


ability to extrude shells or tubes, close to fin- 


Much of its interest lies in the 


ished dimensions, from cold round slugs. National 
Cored Forgings Co., Inc., will exhibit forgings 
cored in four directions in the same plane, and 


without draft Are these “forgings” or “extru- 





sions”? Schnell Tool & Die Corp. will have a 
working model showing the tooling necessary to 
produce a round-bottomed cylinder 14% in. di- 
ameter by 24 in. deep from a %s-in. diameter 
The main ram 
a flat-bottomed shell and 
over a round-nosed punch, 
“reverse drawing” the shell into the finished 
cylinder. Loading, drawing and unloading are 
completely automatic in a 26-sec. cycle. 


steel disk in a single operation. 
on its descent forms 


continues down 


Indeed, there are almost unlimited possibil- 
ities - as demonstrated by Commercial Shearing 
and Stamping Co. —— of using forged, stamped or 
extruded shapes of refined design as economical 
substitutes for assemblies in all sorts of mech- 
anisms where strength, toughness, and wear re- 
sistance are required. 

Powder Metallurgy for manufacturing pre- 
cise parts with vanishing amount of scrap is also 


known. A review of 
status and probable future was presented to 
Metal Progress readers in January 1952 by A. J. 
Langhammer, president of Amplex Mfg. Co., sub- 
sidiary of Chrysler Corp. 


well its history, present 


This company will 
have an exhibit emphasizing the idea that the 
advantages of powder metallurgy are not limited 
to small parts but are also adapted to large fin- 
ished machine parts. Giant oilite bearings, 12 in. 
0.d., 9%% in. i.d., 8 in. long, and weighing 100 Ib., 
are in production by Amplex. 
Tubular Products will be featured by, at least 
firms. Babcock & Wilcox Co., Tubular 
Products Division, will have on display a number 


four 


of complex items for machines or pressure de- 
vices whose production is simplified by using 
carbon and alloy steel tubing as raw material 
Small-diameter, butt welded tubing (using high- 


frequency electrical resistance methods) made of 


Classified List of Exhibitors 


Forgings 
Allegheny Ludlum Steel 
American Brass Co.—24l 
Ampco Metal, Inc.—1217 
Chase Brass & Copper Co., Inc.—1220 
Commercial Shearing and Stamping 
Co.—1616 
Crucible Steel Co. of America—104 
Haynes Stellite Div.. Union Carbide 
& Carbon Corp.—1202 
Heppenstall Co.—1572 
International Nickel Co., Inc 
Janney Cylinder Co.—1327 
Mallory & Co., Inc., P. R.—1950 


Corp.—1I41 


Corp.—1587 


230, 324 


Lynchburg Foundry Co.—1927 
Mallory & Co., Inc., P. R.—1950 
Michiana Products Corp.—1240 
National Lead Co.—4ll 

National Precision Castings Co.—1771 
Ohio Steel Foundry Co.—1958 Div 
Philadelphia Bronze & Brass 


Precision Metalsmiths, Inc.—1461 
Reynolds Metals Co.—1550 
Rolle Mfg. Co., Inc.—750 
Steel Founders Society 
of America—101 
Thomas, Kenneth F.—1567 


Ohio Seamless Tube Co 
Pittsburgh Tube Co.—240 
Precision Shapes, Inc.—1015 
Reynolds Metals Co.—1550 
Rochester Products 
of General Motors Corp—1031 
Sandvik Steel, Inc —402 
Scovill Mfg. Co.—1685 
Superior Tube Co.—1630 
Titanium Metals Corp 
of America—120 
United States Pipe & Foundry 
Co.—702 
Whitehead Metal Products Co., 


1820 


National Cored Forgings Co., Inc.- 
Philadelphia Bronze & Brass 
Corp.—1587 
Reynolds Metals Co.—1550 
Titanium Metals Corp 
of America—120 


Castings 


Allegheny Ludlum Steel Corp.—1l4l 
Alloy Engineering & Casting Co.—507 
American Brake Shoe Co.—130 
American Non-Gran Bronze Co.—1946 
Ampco Metal, Inc.—1217 
Baldwin-Lima-Hamilton Corp 
Casting Engineers, Inc.—805 
Chase Brass & Copper Co., Inc 1220 
Crucible Steel Co. of America—104 
Dow Chemical Co.—730 
Electro Alloys Div., 

American Brake Shoe Co.—130 
General Alloys Co.—204 
Gray Iron Founders’ Society 

Inc.— 1340 
Haynes Stellite Div.. Union Carbide 

& Carbon Corp.—1202 
Hitchiner Mfg. Co., Inc.—817 
Howard Foundry Co.—501 
International Nickel Co., Inc.—230, 32 
Janney Cylinder Co.—1327 


1529 


United States Pipe & Foundry Inc.—1283 


Co.—702 
Wall Colmonoy Corp.—1131 
Whitehead Metal Products Co 
Inc.—1283 


Tubing and Other Mill Shapes 


Allegheny Ludlum Steel Corp.—1l4l 
Alloy Metal Wire Co., Inc.—550 
American Brass Co.—241 
American Nickeloid Co.—1378 
American Silver Co., Inc.—709 
Ampco Metal, Inc.—1217 
Avon Tube Div., Higbie Mfg 

Co.—1961 
Babcock & Wilcox Co., 

Tubular Products Div.—340 
Beryllium Corp.—1539 
Bridgeport Brass Co.—1035 
Bundy Tubing Co.—1839 
Chase Brass & Copper Co., Inc.—1220 
Crucible Steel Co. of America—104 
Dow Chemical Co.—730 
H & H Tube & Mfg. Co.—1487 
International Nickel Co., Inc 
Keystone Drawn Steel Co 
Makepeace Co., D. E.—560 
Metals & Controls Corp.—1816 
Milne & Co., A.—506 


Stampings 


American Brass Co.—241 
American Nickeloid Co.—1378 
Chase Brass & Copper Co., Inc.—1220 
Commercial Shearing and Stamping 
Co.—1616 
Globe Stamping Div 
Hupp Corp.—1354 
Heintz Mfg. Co.—1668 
H P L Mfg. Co.—1951 
Makepeace Co., D. E.—569 
Mallory & Co., Inc., P. R.—1950 
Newark Wire Cloth Co.—1853 
Reynolds Metals Co.—1550 
Schnell Tool & Die Corp.—1453 
Titanium Metals Corp 
of America—120 


Powder Metals and 
Parts Production 
Amplex Mig. Co 

Subs. of Chrysler Corp 
Electric Furnace Co.—34l 
Precision Shapes, Inc.—1015 
Reynolds Metals Co.—1550 
Stokes Machine Co., F. J.—1385 


1954 


For descriptions of other exhibits see p. 17 e.s. and p. 274 €. 5. 
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Vetal Components (Continued) 


S.A.E. 1010 steel, terne coated, is fabricated by 
Avon Tube Division of Higbie Mfg. Co. into an 
infinite number of parts with hard-to-form bends, 
coils, swages or flares. Common applications 
are fuel and oil lines for gas and diesel engines, 
hydraulic and compressed gas lines, tubing for 
condensers or heaters for refrigerators and do- 
mestic appliances, and ordnance items 

Round, square, or oval tubing of brass o1 
(“Metalllo”), or 
with lockseam joints, fabricated into all sorts 


copper, either seamless, brazed 


of small tubular parts for automotive, heating, 
air conditioning and refrigeration industries are 


Toc 


lye ABLE VARIETY of machine tools and acces- 
sories such as toolsteels, oils, dies and fix- 
tures are on display. Throughout, the emphasis 


is on precision, adaptability and portability. 


Only a small sampling can be noted on this 
page, but it is indicative of what will be seen 
by the Exposition visitor. 

Firth Sterling Steel & Carbide Corp. will 
demonstrate “Method X” 


moved cold by bombardment with electricity of 


wherein metal is re- 
high current density a mechanical rather 
than a thermal action. Metal Progress described 
several aspects of the general process in August 
1952, primarily as it applies to carbides and 
hard compacts. Firth Sterling equipment also 
difficult 
readily machinable stock. It is said that finishes 


of 26 micro-in 


extends this to operations on more 
rain.s. can be obtained directly 
in this manner. Dies can be cut out of pre- 
hardened steel blocks by Method X 


threaded holes made in carbide dies. 


even 
The ma- 
chine itself looks like a drill press. 

\ somewhat different application of this 
principle has been used for some years in the 
form of “disintegrators” for removing frozen 
Metal- 


master Div. of Clinton Machine Co., and Electro 


studs or broken taps, drills or reamers. 


Are Mfg. Co. both show small machines for this 
purpose, wherein the base (on casters) contains 
the electrical equipment and supports a work ta- 
ble, column and operating head. These machines 
are also capable of removing the bulk of the 
material from shaped holes in hard carbides. 
DeWalt Ine., American 
Machine & Foundry Co., will have on exhibit 


subsidiary of 
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also on display by H & H Tube & Mfg. Co 
Finally, in addition to seamless tubing in various 
earbon, alloy and stainless steels, nickel allows, 
beryilium = coppet especially shaped tubes, 
capillary tubes, and precise tubing of exceedingly 
Supe 


fabrication and test 


small diameter for hypodermic needles 
rior Tube Co. will show 
samples of seamless and welded titanium tubing 
', to %, in. diameter. Its superior corrosion re 
sistance and strength-weight ratio will warrant 
its use in aeronautics, in medical and surgical 
various branches of the 
chemical and food industry S$ 


instruments and in 


ling 


a sprue culling machine which “applies modern 
production methods to the cleaning room” (in 
Full-cirele traverse of horizontal 
floor 
adjoining. The motor-driven saw can also be 


their words). 


arm can reach work either on table or 


swiveled through the lower half of the circle 
about its trunnion. Push buttons control arm 
elevator and saw motor; a flush-type saw arbor 
and an adjustable safety guard clear stumps of 
risers as they are cut away. 

Any handy man about the house will lose 
himself if he looks in on O’Neil-Irwin Mfg. Co.'s 
“Di-Acro” 


punch presses, rod parters, rollers and shears 


line of benders, brakes, notchers, 


hand operated for short runs on thin-gage 
materials, power operated for heavier metal and 
mass production. Their common denominator 
is that they make precision parts without dies, 
using built-in gages, stops or master templates 
instead. Mr. Handy Man would be surprised 
with the ease and neatness with which metal 
boxes, for example, can be formed of any shape 
in a Di-Acro brake equipped with fingers so 
graduated that sizes can be held accurately in 
steps of ', in. 

Intense study of the mechanism of the cut- 
ting action and the role of cutting oils in ma- 
chining and greases for cold forming has lifted 
the subject of lubricants out of the rule-of-thumb 
category. For example, Gulf Oil Corp.'s research 
and development subsidiary will show a model 
of its “Hi-Jet” device for delivering a stream of 
special oil at 400 psi. up from underneath into 
the angle between heel of tool and work thus 
injecting the cooling lubricant into the exact 





space where it is needed. This idea dis- 
cussed in “Critical Points” in Metal Progress for 
March 1952. “Critical Points” for May 1952 also 
described the phosphated surface which is neces- 
sary to hold lubricant on the 


extrusions 


was 


steel 
matters which will be prominently 
displayed by Parker Rust Proof Co. along with 
its other protective materials for surface treat- 
ments In passing, it might be mentioned that 
two examples of editorial fallibility are contained 
in that one article. It failed to give Parker credit 
for the treatment without which 
extrusion is impossible, and did say that men 


surface of 


surtace cold 


at Frankford Arsenal supervised the American 


adaptation of the German cold extrusion process 


They actually were at Watertown Arsenal. 


L. R 


which is used after phosphating prior to such 


Kerns Co. is promoting a “Dry-Film” 
heavy cold work as drawing a steel cartridge 


case. Preliminary phosphating is unnecessary 


for less severe work. For example, sheet steel 
blanks for enameled parts may be cleaned, dipped 
in a “Dry-Film” 


necessary 


water solution of and dried 


No other lubricant is in the drawing 


dies in fact would be detrimental, for the filo» 


is completely washed off by water, leaving a 


surface free from organics which interfere with 


successful enameling S 


Classified List of Exhibitors 


Toolsteels and Tool Materials 


Allegheny Ludlum 
Carboloy Dept 
Co.—816 

Carpenter Steel Co.—350 

Crucible Steel Co. of America—104 

DoAll Co.—524, 623 

Firth Sterling Steel & Carbide 
Corp.—421 

Handy & Harman—110 

Haynes Stellite Div.. Union Carbide 
& Carbon Corp.—1202 

Heppenstall Co.—1572 

Kennametal Inc.—1319 

Latrobe Steel Co.—1649 

Makepeace Co., D. E.—560 

Milne & Co., A—506 

National Diamond Laboratory 

National Lead Co.—4ll 

New Hermes, Inc.—1478 

Ryerson & Son, Inc., Joseph T.—318 

Standard Die Set Mfrs., Inc.—1640 

Starrett Co., L. S.—1843 


Steel Corp.—14l 
General Electric 


1477 


Cut-Off Equipment 


Allison Co.—1409 

Campbell Div., A. C., American Chain 
& Cable Co., Inc.—706 

Delta Power Tool Div., 
Rockwell Mfg. Co.—1650 

de Sanno & Son, Inc., A. P.—1252 

DeWalt Inc.—1120 

DoAll Co.—524, 623 

Griffith-Raguse & Co., Inc.—1310 

Heller Machine Co.—1620 

Manco Mfg. Co.—1480 

Martindale Electric Co.—1762 

Mid-West Abrasive Co.—1024 

Porter-McLeod Machine Tool Co., 
Inc.—1271 

Stone Machinery Co., Inc.—551 

Wells Mfg. Co.—1678 


Presses and Brakes 


Baldwin-Lima-Hamilton Corp.—1520 
Carlin Co., Inc., J. A—1310 
Dake Engine Co.-1761 


DoAll Co.—524, 623 

Industrial Air Controls Div., Bendix- 
Westinghouse Automotive Air Brake 
Co.—1710 

Milton Equipment Co.—1562 

O’Neil-Irwin Mig. Co.—630 

Precision Welder & Flexopress 
Corp.—842 

Richards Co., J. A.—1277 

Rodgers Hydraulic, Inc.—1558 


Machine Tools and Accessories 


American Pullmax Co., Inc.—1449 

Atlas Press Co.—602 

Black Drill Co.—1350 

Bowser Technical Refrigeration 
Div. Bowser, Inc.—1658 

Buck Tool Co.—905 

Carlin Co., Inc., J. A—1310 

Chicago Tool & Engineering 
Co.—1023 

Clinton Machine Co.—610 

Commander Mfg. Co.—531 

Continental Tooling Service 
Inc.—1027 

Crane Packing Co.—8ll 

Curtis Machine Corp.—937 

Delta Power Tool Div., 
Rockwell Mfg. Co.—1650 

Diversified Metal Products Co 

DoAll Co.—524, 623 

East Shore Machine Co.—1455 

Electro Arc Mfg. Co.—1778 

Elox Corp. of Michigan—1355 

Ercona Corp.—920 

Flexonics Corp.—534 

Hammond Machinery 
Inc.—1130 

Industrial Air Controls Div., Bendix- 
Westinghouse Automotive Air Brake 
Co.—1710 

Magna Engineering Corp.—751 

Mall Tool Co.—1276 

Manco Mfg. Co.—1480 

Martindale Electric Co.—1762 

National Diamond Laboratory—1477 

Nelco Tool Co., Inc.—1134 

New Hermes, Inc.—1478 

Nicholas Equipment Co.—911 

Parker Machine Co., Inc.—1732 


1767 


Builders 


Porter-McLeod 
Inc.—1271 
Porter Precision Products Co.—1025 

Precision Products Co.—1125 
S & S Machinery Co.—1657 
Sales Service Machine Tool Co 
Sheldon Machine Co., Inc.—811 
Taco Heaters Inc.—1829 
Thomas, Kenneth F.—1567 
Thread-All Sales Co—918 
Tyler Mfg. Co.—1280 
Versa-Mil Co.—741 
Walker-Turner Div 

Kearney & Trecker Corp 
Wells Mfg. Co.—1678 


Machine Tool Co 


1467 


1941 


Cutting Oils and 
Forming Lubricants 


Cities Service Petroleum, Inc 
Clinton Machine Co.—610 
Griffith-Raguse & Co., Inc 
Gulf Oil Corp 
Co.—1515 
Houghton & Co., E. F.—724 
Johnson & Son, Inc., 8. C 
Kerns Co., L. R.—651 
Oakite Products, Inc 
Parker Rust Proof Co 
Shell Oil Co.—1349 
Socony-Vacuum Oil Co.—1876 
Stuart Oil Co., D. A.—1251 
Sun Oil Co.—1427 
Swan-Finch Oil Corp.—1032 
Texas Co.—717 
Tide Water Associated Oil Co 
Viking Sales, Inc.—928 


1309 


1310 
Gulf Refining 


1119 


1715 
1909 


1450 


Punches and Dies 


Carboloy Dept., General Electric 
Co.—816 

Firth Sterling Steel & Carbide 
Corp.—421 

Kennametal Inc.—1319 

O'Neil-Irwin Mfg. Co.—630 

Porter Precision Products Co.—1025 

Schnell Tool & Die Corp.—1453 

Shell Oil Co.—1349 


Standard Die Set Mfrs., Inc.—1640 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e. s. 
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Heat Treating 


TO ONE SEGMENT of the metal industry can be 
N aceused of standing still, and the manufac- 
turers of heat treating equipment seem to be 
treading constantly on the heels of progress. If 
vesterday’s furnace could handle carburizing and 
dry cyaniding jobs, today’s counterpart can also 
be used for clean hardening and other controlled 
example, Surface 
will display a model of its 


atmosphere processes. For 
Combustion Corp 
“Allease” bateh-type furnace used for case and 
homogeneous carburizing, carbon restoration, 
dry cyaniding, clean hardening and bright an- 
nealing. A furnace for rapid heating of bar ends 
of Surface design is deseribed in detail in the 
article starting on page 115 of this issue. 

Ipsen Industries, Inc., has both batch-type 
and continuous-type furnaces for tempering in 
controlled atmosphere. The principles of the 
operation and a drawing of the latter, with pro- 
vision for cooling at any desired speed without 
exposure to the outside air, are contained in this 
of Metal Progress 


Atmospheres of desired purity and composi- 


issue (page 123 


tion can be readily produced to meet practically 
every requirement of commercial heat treating 
The commonest are based on the incomplete com- 
bustion of natural gas, resulting in a mixture of 
nitrogen, carbon monoxide and a hydrocarbon 
Some notably the 


color badly in such gas mixtures, and for them 


alloys stainless steels 


pure cracked ammonia is suitable. Another use is 


Fostoria Pressed Steel Corp. Makes Specialized 
Equipment for Baking Finishes, for Preheating, De- 
greasing, Drying (or for Any Heating Operation in 


the Range of 800° F.) by Infrared Energy. In this 


— 


<= 


for fluxless brazing. Baker & Co., Inc., will show 
equipment for catalytic decomposition of ammo- 
nia at a cost of 4¢ per cu.ft. of mixed nitrogen 
and hydrogen (based on a cost of 17¢ per Ib. 
of ammonia in 100-lb. cylinders). From such a 
gas pure nitrogen for heat treating highly re- 
active metals can be produced (at ',¢ per cu.ft.) 
by burning the hydrogen in air, and removing the 
resulting moisture and last traces of hydrogen 

One of the newer applications for salt baths 
which will be shown by Ajax Electric Co., Inc., is 
differential hardening 


The parts — gears in this 


demonstration — are placed on an arbor and spun 
by suitable trunnions and variable-speed drive so 
only the rims are immersed. As the gears rotate 
the teeth are heated to quenching temperature; 
salt adhering to them adequately protects the hot 
metal from oxidation and sealing when it is above 
the bath, in the air. Advantages of such differen- 
tial hardening are that distortion is held to a min- 
imum and machining operations on the unhard- 
ened portion, such as the hub of a gear, are 
greatly facilitated. 

Another demonstration of work in a salt bath 
will be the brazing of aluminum radiator sec- 
tions by the Upton Electric Furnace Co. 

Certain production problems are more easily 
handled at the lower end of the thermal scale 
Thus, adequate stabilization of steel for gages, 


“Jo blocks”, 


gears, or for large parts such as lapping plates 


aircraft bearings and precision 


line-up, 58-in. spherical floats for submarine nets 
are given successive treatments zine chromate, 
undercoat, and gray final coat. Baking time, 12 min 
at 225° F. Finish is applied by electrostatic spray 


& 


i 
en 
} 





Classified List of Exhibitors 


Fuel-Fired Furnaces and 
Special Heating Equipment 


American Gas Association Combined 
Exhibit—1901-1910 
American Gas Furnace Co.—1701 
Cincinnati Milling Machine Co.—1610 
Continental Industrial Engineers 
Inc.—1934 
Delaware Too] Steel Corp.—1275 
Diamond Iron Works, Inc., 
Mahr Mfg. Co. Div.—1557 
Dow Furnace Co.—1315 
Drever Co.—1980 
Eclipse Fuel Engineering Co—1926 
Electric Furnace Co.—34l 
Gas Appliance Service, Inc 
Hones, Inc., Charles A.—1912 
Industrial Heating Equipment 
Co.— 1439 
Ipsen Industries, Inc.—131 
Kanthal Corp.—1266 
Kemp Mfg. Co., C. M.—1801 
Kold-Hold Mfg. Co 1462 
Leeds & Northrup Co.—304 
Lindberg Engineering Co.—330 
Morrison Industries, Inc.—1804 
Selas Corp. of America—1601 
Spencer Turbine Co.—1942 
Surface Combustion Corp.—231 
Vapofier Corp.—1953 
Waukee Engineering Co.—1223 
Westinghouse Electric Corp 


1920 


1510 


Electric Furnaces 


Ajax Electric Co., Inc.—624 
Ajax Electrothermic Corp.—624 
Continental Industrial Engineers 
Inc.—1934 
Electric Furnace Co.—34l 
Harper Electric Furnace Corp 
Harshaw Scientific Div 
Harshaw Chemical Co 
Hayes, Inc., C. I.—1262 
Ipsen Industries, Inc.—131 
Jensen Specialties, Inc.—1415 
Kanthal Corp.—1266 
Leeds & Northrup Co.—304 
Lindberg Engineering Co.—330 
Morrison Industries, Inc.—1804 
National Research Corp.—1211 
Ransburg Electro-Coating Corp 
Sentry Co.—1324 
Upton Electric 
Williams 


1837 


1420 


1983 


Furnace Co.—1519 
Brown & Earle, Inc.—1232 


Induction Heaters 


Ajax Electrothermic Corp.—624 
Harshaw Scientific Div., 

Harshaw Chemical Co.—1420 
Induction Heating Corp.—1870 
Lepel High Frequency Labs., 

Inc. —1114 
Lindberg Engineering Co.—330 
National Research Corp.—1!211 
Ohio Crankshaft Co., 

Tocco Div.—1377 
Ransburg Electro-Coatinz Corp.—1938 
Scientific Electric Div., “S” Corru- 

gated Quenched Gap Co.—1227 
Westinghouse Electric Corp.—1510 


Atmosphere Preparation 
Equipment 


American Gas Association Combined 
Exhibit—1901-1910 

Baker & Co., Inc.—1210 

Bell and Gossett Co.—1772 

Continental Industrial Engineers, 
Inc.—1934 

Eclipse Fuel Engineering Co 

Electric Furnace Co.—34l 

Hayes, Inc., C. I.—1262 

Industrial Heating Equipment 
Co.—1439 

Ipsen Industries, Inc.—131 

Kemp Mfg. Co., C. M.—1801 

Lindberg Engineering Co.—330 

National Research Corp.—1211 

Selas Corp. of America—1601 

Vapofier Corp.—1953 

Waukee Engineering Co.—1223 

Westinghouse Electric Corp.—1510 


1926 


Quenching Equipment 
and Mediums 


American Gas Association Combined 
Exhibit—1901-1910 

Bell and Gossett Co.—1772 

Bowser Technical Refrigeration 
Div. Bowser, Inc.—1658 

Cities Service Petroleum, Inc 

Continental Industrial 
Inc.—1934 

Eclipse Fuel Engineering Co 

Electric Furnace Co.—34l 

Gulf Oil Corp., Gulf Refining 
Co.—1515 

Houghton & Co., E. F.—724 

Industrial Heating Equipment 
Co.—1439 


1309 
Engineers 


1926 


Ipsen Industries, Inc.—131 
Kold-Hold Mfg. Co.—1462 
Lindberg Engineering Co.—330 
Park Chemical Co.—312 
Socony-Vacuum Oil Co.—1876 
Sub-Zero Products Co.—1320 
Sun Oil Co.—1427 
Taco Heaters, Inc.- 
Texas Co.—717 
Tide Water Associated Oil Co 
Viking Sales, Inc.—928 
Waukee Engineering Co —1223 
Webber Appliance Co., Inc., 
Industrial Freezer Div.—1368 


1829 


1450 


Supplies, Trays, 
Refractory Parts 


Alloy Engineering & Casting 
Co.—507 

Automatic Temperature Control Co 
Inc.— 1768 

Bell and Gossett Co.—1772 

Eclipse Fuel Engineering Co 

Electro Alloys Div., 
American Brake Shoe Co.—130 

Fahralloy Co.—1969 

General Alloys Co.—204 

Houghton & Co., E. F.—724 

Lindberg Engineering Co.—330 

Michiana Products Corp.—1240 

Newark Wire Cloth Co.—1853 

Ohio Steel Foundry Co.—1958 

Park Chemical Co.—312 

Rolock, Inc.—1810 

Standard Alloy Co.—1250 

Whitehead Metal Products Co 
Inc.—1283 


1926 


\ acuum Furnaces 


Distiliation Products Industries 
(Div. of Eastman Kodak Co.) 

National Research Corp.—1211 

Stokes Machine Co., F. J.—1385 


1428 


Industrial Ovens 


Fostoria Pressed Steel Corp 
Gehnrich & Gehnrich, Inc 


1571 


1916 


Commercial Heat Treating 
Services 

Metlab Co.—1007 

Rex Co., J. W.—1750 


Scott & Son, Inc., C. U.—1228 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e.s. 


and milling machine beds may be 


one or more refrigerations at 


the 
and a 


and other heated, has 


safety margin over 


120° F 
chamber unit such as the ones to be 
Sub-Zero Products Mfg. Co. and Bowser, Ine 
Shrink-fit assembly, in which one part is chilled 
certain 

the 
scheme of forcing the parts together in a hydraulic 


achieved by press. 
. in a cold- 


exhibited by 


advantages controlled 


old-fashioned and humidity 


low temperature, 


Subzero quenching is also utilized in some 
tool rooms to reduce the amount of retained aus- 
tenite in quenched toolsteel prior to tempering 

Industrial Freezer Division of Webber Appli 


ance Co., Inc., will display a test chamber with 


high temperature 


Vacuum can be added which 


will simulate altitudes to 125,000 ft., useful for 
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Ac aR 


CINCINNATI 


testing small parts under simulated = climatic 


and atmospheric conditions. 
Another use for refrigeration to be shown by 
Bowser Technical Refrigeration Division of Bow- 


ser, Ine., is the chilling unit for cutting oils. Cut- 


Cincinnati Milling Machine Co.'s “Flamatic” En- 
gaged in the Production Hardening of Crank 
shafts for Refrigerator Units. The fuel gas 
used can be acetylene, propane or natural gas 


ting fluids that have been properly cooled to about 
68° F. are said to help maintain closer tolerances 
during the machining operation. 

American Gas Furnace Co. has recently com- 
pleted a unique double quenching tank for use 
in tandem with any of its heat treating machines 
The device will be described in some detail next 
month in Metal Progress, but essentially consists 
of two identical tanks set side by side, each con- 
taining drag-out mechanisms and quenchant cir- 
culators. One tank contains a quenchant, the 
other another quenchant of any sort adapted to 
current production. A flow of parts in production 
can be quenched in one or the other by moving 
the proper tank up to the furnace 
be made in a minute. 


Change can 


Supplementary items of heat treating equip- 
ment to be displayed will include quench oil 
cooling systems by Bell & Gossett Co. and Taco 
Heaters, Inc.; Eclipse Fuel Engineering Co.’s air 


and gas mixer, set by a knurled and 


Electro Alloys Division of 
American Brake Shoe Co. for operation at high 


screw ; 
a conveyer belt by 


temperature. This belt is so designed as to elim- 


of pins at link-ends. S$ 


inate “crankshafting” 


Temperature Indicators and Fuel Controls 


\° EVERYONE knows, electronics have invaded 
LX the field of pyrometry and temperature con- 
trol 


today’s 


While the physical principles that underlie 


thermoelectric, radiation and optical 
were in 1921 
when Foote, Fairchild and Harrison of the Na- 


tional classic 


sensing elements remain as they 
Bureau of Standards wrote their 


“Pyrometric Practice”, delicate mechanisms in 
the indicating, recording and control equipment 
have largely been replaced by rugged assemblies 
of multiplier The that opera- 
tions and equipment once confined to the labo- 


ratory 


tubes result is 
are now commonplaces in the plant, and 
each of the manufacturers participating in the 
National Metal Congress and Exposition offers 
a somewhat bewildering of devices. 

Take, for example, the panel at the bottom 
of the opposite page controlling eight furnaces 
and auxiliary operations 
Wheelco 


array 


Prominent in this in- 


stallation by 


Instruments Division of 


Barber-Colman Co. are “Capacilogs” (direct- 


reading strip-chart recorders) which are avail- 


able in three general types: (a) single-point, 


b) multipoint recorders for six variables, and 
c/) pneumatic, for air-operated control systems. 


A new Wheelco accessory is the “Capaciline”, 


an auxiliary containing a relay, transformer, 


electrolytic capacitors, and voltage selector 


no tubes, motors or cams so designed to mini- 


mize the “on” and “off” variation in the control 
instrument and dampen the swings of tempera- 
ture to either side of the set point. 

Leeds & Northrup Co. pioneered the poten- 
tiometer for measuring the electromotive force 
generated at the thermocouple’s hot junction, 
and have brought it to a high state of perfection 
as the basis of complete temperature control 
Also L&N “Rayotubes”, the 
radiation from a hot surface generates a small 


electric potential which is then measured, have 


systems. wherein 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e.s. 
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become indispensable for warning when furnace aside 180° when replacing a roll of chart. The 

























roofs or other spots become too hot for safety main frame, carrying visual seale, pen, indicator 
Small-Target Rayotubes will be exhibited; they and actuating devices, also swings 180° revealing 
are designed to measure and control tempera- the amplifier. Meanwhile, the instrument con 
tures during induction heating where visible tinues in operation during minor servicing 
heated area is only 0.1 in. wide. Program controllers, shown by Minneapolis- 
Pyrometer Instrument Co., Ine., also will Honeywell Regulator Co.'s Industrial Division, 
show a “Micro-Optical Pyrometer” adapted to suit almost any heat treating operation, large 
measure surface temperatures of extremely or small. For example, a variety of switches 
small items, and for use at unusually great dis- can be provided in the “ElectroniK”™ Strip Chart 
tances from the hot object. Program Controller to adjust heating or cooling 
Tempil® Corp. utilizes crayon marks, liquid rates, to start or stop soaking periods or to 
coatings, or pellets to indicate temperatures actuate visual or audio warnings all this in 
Many special problems have been solved with addition to its temperature measurement, indi- 
these materials of sharp melting point, such as cating, recording and controlling components 
determining the temperature limits in the heat New fuel-air ratio control systems record 
treatment of aluminum alloys and control temperature, fuel flow and air flow 
Weston Electrical Instrument Corp. has a the latter two being automatically propor- 
feature item on display in the form of a new tioned at all firing rates. An electronic inte- 
single-point recorder of the potentiometer type grator can also be built into these instruments 
in which all servicing is done from the front so the consumption of fuel is at all times accu- 
For example, the chart frame can be swung rately accounted for S 





Classified List of Exhibitors 





Indicators and Recorders Illinois Testing Labs.. Inc.—1457 Pyrometer Instrument Co., Inc 1729 







Leeds & Northrup Co.—304 Selas Corp. of America—1601 
Automatic Temperature Control Co Minneapolis-Honeywell Regulator Co Superdraulic Corp.—1877 
Inc.— 1768 Industrial Div.—211 Tempil° Corp.—155 
Baldwin-Lima-Hamilton Corp.—1520 Olsen Testing Machine Co Weston Electrical Instrument 
General Electric Co., Tinius—1419 Corp.—1011 
Apparatus Div.—25l Partlow Corp.—1577 Wheelco Instruments Div 





Barber-Colman Co 
















641 









Various Wheelco Recorders, Controllers, Indicators, Com- " 
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Exhibit-—1901-1910 

Electric Furnace Co.—34l 

National Research Corp.—1211 

Williams, Brown & Earle, Inc 















Automatic Fluid and 
Pressure Controls 
















Automatic Temperature Control] Cx 
In 1768 

Leeds & Northrup Co.—304 

Minneapolis-Honeywell Regulator C« 
Industrial Div.—211 

National Research Corp.—1211 

Partlow Corp.—1577 

Superdraulic Corp.—1877 





W elding and Associated Processes 


N THE COMPARATIVELY few years which have 
| elapsed since the various welding systems 
thermil, gas, are and resistance —— have moved 
out of repair and job shops into production lines, 
a large number of special machines have been 
created and special adaptations invented to handle 
special problems. Much emphasis is placed on 
such new items by exhibitors in the National 
Metal Congress and Exposition. However, the 
familiar oxy-acetylene cutting equipment is still 
being refined for repetitive work, large or small, 
and are welding machines are likewise receiving 
much attention. 

For example, Lincoln Electric Co. has new 
models of alternating current welding machines 
of 300, 400, and 500 amp. capacity, and a 600-amp 
gasoline-driven unit. Also featured will be the 
“twin-are process of hidden-are welding”, where- 
in two electrodes are fed in so as to deposit metal 
in a single crater, which practically doubles the 
welding speed on long, straight seams in steel 
plate construction. 

All the advantages of direct current welding 
are given by Harnischfeger Corp. Welding Divi- 
sion’s “DC-200 Rectifier Welder Unit", which 
converts 60-cycle, 3-phase power supply into a 
200-amp., 40-volt Crated) welding current by a 
rectifier rather than a motor-generator set. One 
knob controls the action, and the equipment has 
no moving coils or cores, only stationary electrical 
units requiring minimum maintenance. 

The problem of protecting the puddle of metal 
in the seam being welded (a matter largely taken 
eare of by the combustion gases in oxy-acetvlene 
welding) has been given much study by manufac- 
turers of are welding equipment and electrodes 
ever since 1918 when A. ©. Smith Corp. pioneered 
the cellulose covering That firm, by the way, 
will have a historical display of its electrodes 
from the first to the most recent one developed 
by its research laboratory.) In addition to elec- 


trodes covered with slag-forming ingredients, 
there is, of course, Linde Air Products Co.'s 
“Unionmelt” process where the are is submerged 
in a protective, conductive powder. Promoted 
more recently is the scheme of blowing an inert 
gas (argon or helium) around the bare electrode 
For ‘the last mentioned, Air Reduction Co. will 
exhibit manual and automatic welding heads and 
accessories (tradenamed “Aircomatic”) for such 
hard-to-weld metals as aluminum and its alloys, 


bronzes, nickel alloys and stainless steels. In 
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this equipment the bare filler wire is fed auto- 
matically from a reel through the “gun”. Viking 
Sales, Inc., will display a self-contained inert-are 
welder — a hand-truck mounted cabinet contain- 
ing transformers, amperage controls and various 
connectors for gas cylinder, electric lines and 
cooling water. 

Obviously, the nature of the weld rod or 
other joining material is of greatest importance 
in making welds of high quality. Areos Corp. has 
recently turned attention to a low-hydrogen fam- 
ily of alloys; control of hydrogen insures against 
underbead cracking — a most insidious defect 
and the alloys have compositions which are low 
in strategic elements yet adapted to low-alloy 
high-tensile steels and even to the much harder 
armor plate. 

Another aspect of welding is that done at 
lower temperatures, either to avoid changing the 
properties of the parts joined or for more eco- 
nomical production. Handy & Harman has long 
promoted “Easy-Flo” and “Sil-Fos” silver brazing 
alloys for such purposes —- materials which have 
proven their worth in both manual and furnace 
brazing of common metals, and for difficult jobs 
such as tipping tools with cemented carbides 

Surface alloying at low heat is also the prin- 
ciple of Eutectic 
Welding Alloys Corp. In this Exposition, Eutee- 


the alloys manufactured by 


tic’s Chemotee Division will show a method for 
bonding metals without heat Chemotee’s ad 
vance publicity does not tell how it is done, but 
does show that a 1-sq.in. butt joint will hold a 
125-lb. girl off the floor, so the skeptical metallur- 
gist may well visit the exhibit and see for himself 

A tricky welding job which should attract 
instant attention of the casual onlooker is the 
welding of studs, bolts or pins to sheet metal 
with a hand tool. Three firms show such equip 
ment: Nelson Stud Welding Division of Gregory 
Industries, Inc. (the pioneering company in this 
field), has several new developments, including 
a scheme for welding aluminum studs to alumi- 
num sheet wherein an inert gas nozzle is at- 
KSM 
Products, Ine., features a box about the size of 


tached to the standard Nelson stud gun. 


suitcase containing selenium rectifiers 
Graham Mfg. Corp 
portable projection 


a large 
and the circuit breakers. 
will show its “6000-A” 
welder especially devised for small attachments, 
like steel pins or nails for affixing insulation to 
sheet metal air-conditioning ducts 





Successful spot welding of the strong alumi- 
num alloys needs, as is well known, clean metal 
and a rigidly accurate cycle of squeeze, welding 
current, and “forging” pressure. For some alloys 
preheat and postheat are also desirable, as well as 
a correct current decay. Rapid action through 
jaws with deep throat and with pressures up to 
5000 Ib. requires most advanced mechanical and 
electrical design. Progressive Welder Sales Co. 
will exhibit such equipment featuring electrical 
circuits devised by Weltronic wherein three 
tubes connected to the three phases of incoming 
power fire in sequence five times, whereupon 
three others fire five times in sequence in the 
opposite direction, all being so timed that 60-cycle, 
three-phase current is transformed into 12-cycle, 


single-phase current. The characteristics of this 


current are such that a good spot weld can be 
made during one half-cycle. (When welding with 
high frequency, the weld nugget cools during the 
“olf” periods between current pulsations, which 
in effect makes the first cycle of welding current 
the only effective one.) 

Raytheon Mfg. Co. will operate in its exhibit 
“Stored Energy Weldpower Control Units” in 
which energy from a rectified alternating current 
is accumulated so any amount up to 3000 amp. 
is delivered at low voltage to the welding circuit 
in 0.003 to 0.016 sec., as desired. From 60 to 120 
spots per minute can be welded in thin-gage 
metals having high electrical or thermal conduc- 
tivity. 
applicable to the manufacture of medical, dental, 
electronic and aircraft instruments. (—] 


Such equipment has been particularly 


Classified List of Exhibitors 


Flame Welding and Cutting, 
Equipment and Supplies 


Air Products, Inc.—1662 

Air Reduction Sales Co.—1623 

American Brake Shoe Co.—130 

American Brass Co.—24l 

American Pullmax Co., Inc 1449 

Arcos Corp.—309 

Baldwin-Lima-Hamilton Corp.—1520 

Chicago Tool & Engineering 
Co.—1023 

Eutectic Welding Alloys Corp.—1001 

Heath Engineering Co.—916 

Linde Air Products Co.—1202 

Metal & Thermit Corp.—430 

National Cylinder Gas Co.—1989 

National Torch Tip Co.—1372 

Smith Welding Equipment 
Corp.—1828 

Westinghouse Electric Corp.—1510 

Whitehead Metal Products Co 
Inc.—1283 


America—120 


Inc.—1283 


Arc Welding and Electrodes 


Air Reduction Sales Co.—1623 

Alloy Rods Co.—448 

American Brake Shoe Co.—130 

American Brass Co.—24l 

Ampco Metal, Inc.—1217 

Arcair Co.—1132 

Arcos Corp.—309 

Baldwin-Lima-Hamilton Corp.—1520 

Cam-Lok Div., Empire Products 
Inc.—1116 

Chicago Tool & Engineering 
Co.—1023 

Clinton Machine Co.—610 

Erico Products, Inc.—1482 

Eutectic Welding Alloys Corp.—1001 

Graham Mfg. Corp.—933 

Harnischfeger Corp.—1525 

Industrial Air Controls Div.. Bendix- 
Westinghouse Automotive Air Brake 
Co.—1710 

International Nickel Co., Inc 

K S M Products, Inc.—834 

Lincoln Electric Co.—140 


Corp.—842 


Inc.—1283 


Linde Air Products Co.—1202 
Metal & Thermit Corp.—430 Inc.—1934 
Miller Electric Mfg 
National Carbon Co., Union Carbide 
& Carbon Corp 
National Cylinder Gas Co.—1989 
Nelson Stud Welding Div 
Gregory Industries 
Progressive Welder Sales Co.—1105 
Smith Corp., A. O 
Titanium Metals Corp. of 


Co.—631 


Viking Sales, Inc 
Weldwire Co., Inc 
Westinghouse Electric Corp —1510 
Whitehead Metal Products Co 


Wiegand Co., Edwin L.—1244 


Resistance Welding 


Alloy Metal Wire Co 
Baldwin-Lima-Hamilton Corp.—1520 
DoAll Co.—524, 623 
General Electric Co., 

Apparatus Div. —251 
Mallory & Co., Inc., P. R.—1950 
Miller Electric Mfg. Co.—631 
National Welding Supply Assoc. —1380 
Precision Welder & Flexopress 


Progressive Welder Sales Co.—1105 

Raytheon Mfg. Co.—1815 

Sciaky Bros., Inc 

Scientific Electric 
gated Quenched Gap Co.—1227 

Viking Sales, Inc.—928 

Whitehead Metal Products Co 


Brazing and Soldering 
(Manual or Automatic) 
Alpha Metals, Inc 
American Gas Association Combined 

Exhibit—1901-1910 
American Platinum 
American Silver Co 
Baldwin-Lima-Hamilton Corp.—1520 


Continental Industrial Engineers 


Electric Furnace Co.—34l 
Eutectic Welding Alloys Corp.—1001 


1202 Gas Appliance Service, Inc.—1920 


Handy & Harman—110 

National Lead Co.—4ll 

Selas Corp. of America—1601 

Viking Sales, Inc;—928 

150 Westinghouse Electric Corp.—1510 

Whitehead Metal Products Co 
Inc.—1283 


Inc.— 1850 


-928 
1383 Fasteners 


Acme Steel Products Div 
Acme Steel Co.—1977 
Allen Mig. Co.—1825 
American Machine & Foundry 
Co.—1124 
Baldwin-Lima-Hamilton Corp.—1520 
Chicago Rivet & Machine Co.—1819 
Eaton Mfg. Co., Reliance Div.—912 
Elastic Stop Nut Corp. of 
America—640 
Erico Products, Inc.—1482 
Goodrich Co., B. F.—617 
Graham Mfg. Corp.—933 
Heli-Coil Corp.—1955 
K S M Products, Inc.—834 
Manco Mfg. Co.—1480 
Nelson Stud Welding Div 
Gregory Industries, Inc 


Inc.—550 


1719 Southco Div., South Chester 
Div., “S” Corru- 


Corp.—1026 
Stimpson Co., Inc., Edwin B.—605 
Super-Grip Anchor Bolt Co 
Inc.—1481 
Tinnerman Products, Inc.—1330 
Waldes Kohinoor, Inc.—1915 
Whitehead Metal Products Co 
Inc.—1283 
1862 Positioners 
Acme Mfg. Co.—1716 
Aronson Machine Co 
Works—1972 van . . 
Inc. —709 Thermit Welding 


Metal & Thermit Corp.—430 
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Cleaning and Finishing Equipment 


and Su ppl ies 


M' rHops, equipment and supplies for final 


operations on metal parts — pickling, 


cleaning, degreasing, polishing, electroplating, 
rust prevention, coloring, enameling, painting 

are matters of increasing importance to metals 
engineers and consequently we find that mem- 
Metals have 
supervision of such departments in most large 


bers of the American Society for 


shops. For that reason also Metal Progress has 
so many articles on their problems that they 
have become monthly features. 

For example, Allen G. Gray, consulting edi- 
tor, discusses abrasive tumbling as a finishing 
operation on p. 104 of this issue. Along similar 
Wheelabrator & Equipment 
Corp. will be glad to show any visitor to the 


lines, American 
National Metal Congress and Exposition how a 
“Wheelabrator” Airless Blasting Cabinet will 
clean long cylindrical objects of rust or dirt. 
As the shafting, rods, tubes or cylinders roll ovet 
and over, metallic abrasive is thrown against 
them; the result is a clean, matte surface with 
excellent “tooth” for paint or other coatings. 
Enthone, Inc., features a rapid derusting 
process for irons and steels which derusts and 
cleans simultaneously, since the solution con- 
tains a detergent. In fact, zine or cadmium salts 
may be added and the object 
comes out covered with a thin 
film of protective metal. The 
work is made cathodic by di- 
rect current at 3 to 6 volts; 
amperage depends on its size 
and the desired speed of ac- 
tion Anodes are l-in. carbon 
blocks which line the sides of 
the tank By virtue of the 
alkaline nature of the bath, 
there is no subsequent rusting 
The equipment for vapor 
degreasing deteriorates rapidly 
unless made of stainless steel 
Galvanizing is the only substi- 
tute, and that is short lived 
Topper Equipment Co. is pro 
moting a plastic coating (*Cir- 
clad” 


life of zine 


which will double the 
coatings It i 
cheaply applied to new equip- 
ment at the factory. 
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Chemical rust preventives for all sorts of 
alloys--- perhaps one should say they delay 
natural oxidation rather than prevent it are 
available in such large number that they appear 
to be tailor-made for a multitude of circum 
stances. Parker Rust Proof Co. will feature ne 
less than eight surface treatments for preserva 
tion and coloring. Two new products promoted 
by Oakite Products, Inc., are applicable to 
nonferrous metals “Oakite Composition No 
95", an electrolytic conditioner for zine-base 
die castings prior to plating, and “Oakite Com- 
position No, 60°, designed to give a faster, 
deeper, more uniform etch on aluminum, leay 
ing a velvety appearance. The solution avoids 
some severe troubles which have plagued earlie! 
ones: it fouls very slowly by sludging and pro- 
duces no hard scale on tank or heating coils 
The Diversey Corp.’s “Aluminux” is also a gran- 
ular alkaline compound for etching solutions 
\ 2-min. immersion is said to be sufficient to 
give aluminum reflectors a superior and lasting 
luster. (See also “HAE Coatings on Magnesium” 
in last month’s Metal Progress.) 

Plating and Metallizing Frederic B 
Stevens, Inc., will have a fully automatic barrel 
plating machine in operation as well as selenium 


Wall Colmonoy “Model C Spraywelder” Overlay- 
ing a Cylindrical Surface With Hard Alloy Powder 





rectifiers for either single-phase or 3-phase 
power. Three standard units are available which 
deliver direct current at 6, 9 or 12 volts; they 
This 
rectifier, consisting of a series of dry disks, each 
one a composite of front electrode, back elec- 
trode and selenium layer, delivers high current 
densities at high voltages. 

Metallizing, which is a rather old process of 
spraying a surface with metal (a powder or a 
mist melted 


may be used as single units or in multiple. 


from wire) carried in an oxy- 
Wall 
An im- 


proved “spraywelder” pistol and powder nrixer 


acetylene flame, has been adapted by 


Colmonoy Corp. for hard facing alloys. 


“carburetor’) produces a uniform overlay on 
a grit-blasted surface; this overlay is then 
fused by a welding flame and finish ground. 

F. J. 
small unit 


Stokes Machine Co. will operate a 
demonstrating the metallizing in 
vacuum of small toys and ornaments of powder 
metal, castings or plastic. 
Polishers. -The “Review of Metal Cleaning 
and Finishing Since the War”, printed in Metal 


Progress last January, mentioned the growing 
replacement of buffing and polishing wheels by 
backstand equipment and endless belts loaded 
with abrasive. At least three exhibitors will fea- 
ture such devices. 

Curtis Machine Division of Lincoln Park 
Industries, Inc., will have a “Curtis ‘600° Straight- 
O-Matic” on display, a cabinet enclosing belt 
polishers for smoothing either one or both sides 
of strip metal as it is fed through the machine 
from outside reels. The abrasive belts can be 
operated either dry or wet, depending on the 
requirements. 

Hammond Machinery Builders will show 
its “Model VRO Variable Speed Polishing 
Lathe”, a tandem machine with two backstands, 
polishing stations and a built-in dust collector 

Production Machine Co. has a backstand 
adaptation to its “Type 101” centerless tube pol- 
ishing machine wherein an abrasive belt can be 
substituted for the polishing wheel whenever 
desired. A wide range of finishes can be ob- 
tained with various grits of belts. 6 


Classified List of Exhibitors 


Pickling, Cleaning, Degreasing 

Alvey Ferguson Co.—530 

American Cyanamid Co.—1344 

American Wheelabrator & Equipment 
Corp.—1749 

Blakeslee & Co., G. S.—540 

Detrex Corp.—1849 

Diversey Corp.—646 

Enthone, Inc.—1867 

Eutectic Welding Alloys Corp.—1001 

General Chemical Div., 
Allied Chemical & Dye Corp.—1019 

Houghton & Co., E. F.—724 

Kelite Products, Inc.—1260 

Kerns Co., L. R.—651 

Kold-Hold Mfg. Co.—1462 

Metalweld, Inc.—1272 

Morrison Industries, Inc.—1804 

Oakite Products, Inc 1715 

Osborn Mfg. Co.—729 

Pangborn Corp.—901 

Parker Rust Proof Co.—1909 

Phillips Mfg. Co., Inc.—635 Inc.—1130 

Rolock, Inc.—1810 

Solventol Chemical Products 
Inc.—512 

Topper Equipment Co.—1351 

Turco Products, Inc 1028 

Udylite Corp.—216 

Wiegand Co., Edwin L.—1244 


Acme Mfg. Co 


DoAll Co 


Kerns Co., L. R 


Rust Preventives and Paints 


Electroplating and 
Metallizing 
Distillation Products Industrie 

(Div. of Eastman Kodak Co.)—1428 
Diversey Corp.—646 
Enthone, Inc 1867 


Diversey Corp 
Griffith-Raguse 


Houghton & Co 


General Chemical Div., 

Allied Chemical & Dye Corp.—1019 
International Nickel Co., Inc 
Kold-Hold Mfg. Co 
Metal & Thermit Corp.—430 
Metalweld, Inc.—1272 
National Research Corp.—1211 
Peters-Dalton, Inc.—1410 
Stevens, Inc., Frederic B.—244 Corp.— 1983 
Stokes Machine Co., F. J.—1385 
Udylite Corp.—216 
Wall Colmonoy Corp 
Wiegand Co., Edwin L.—1244 


Grinding Wheels and 
Abrasive Belts 


Curtis Machine Corp 
de Sanno & Son, Inc., A. P.—1252 
524, 623 
Griffith-Raguse & Co., Inc.—1310 
Hammond Machinery Builders 


Harshaw Scientific Div 
Harshaw Chemical Co.—1420 


Cities Service Petroleum, Inc.—1309 
Detrex Corp.—1849 


& Co 
Gulf Oil Corp.—1515 
E. F.—724 


Johnson & Son, Inc., 8. C.—1119 
Kelite Products, Inc.—1260 

230, 324 Kerns Co., L. R.—651 

1462 Metalweld, Inc.—1272 

Oakite Products, Inc.—1715 
Parker Rust Proof Co.—1909 
Peters-Dalton, Inc.—1410 
Ransburg Electro-Coating 


Scientific Electric Div., “S" Corru 
gated Quenched Gap Co.—1227 

1131 Shell Oil Co.—1349 

Socony-Vacuum Oi] Co.—1876 

Tide Water Associated Oil Co.—1450 

Turco Products, Inc.—1028 


Buffers and Polishers 

937 Acme Mfg. Co.—1716 
Curtis Machine Corp.—937 
Diversey Corp.—-646 
Globe Stamping Div 

Hupp Corp.—1354 
Griffith-Raguse & Co., Inc.—1310 
Harshaw Scientific Div., 

Harshaw Chemical Co.—1420 


651 Industriai Tectonics, Inc.—919 
Mid-West Abrasive Co.—1024 
Production Machine Co.—1540 
Stevens, Inc., Frederic B.—244 


Mall Tool Co.—1276 

Nicholas Equipment Co.—91l1 
Osborn Mfg. Co.—729 
Production Machine Co.—1540 
Standard Electrical Tool Co.—90$ 
Stevens, Inc., Frederic B.—244 


Equipment for Purification 
Inc —1310 of Solutions 
Selas Corp. of America—1601 
Sparkler Mfg. Co.—1875 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e.s. 
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Testing and Inspection Equipment 


YLECTRONS and electronics and radiations of 
K various sorts (ultrasonic, X and gamma) 
have invaded the field of metallurgical testing 
and inspection—~-all for the best when speed, 
Even in 
tensile testing machines, where the study of the 
strength of 


sensitivity and scope are considered. 


materials began a century ago, 
Baldwin-Lima-Hamilton Corp. electronically 
controls the straining platen of its “Baldwin- 
Emery SR-4" at any desired speed up to “im- 
pact” rates of 11 ft. per sec. 

Tinius Olsen Testing Machine Co. will fea- 
ture its new “Universal Electromatic Testing 
Machine”, with four seale ranges (120, 1200, 
6000 and 12,000 Ib.) and an accuracy of 1 Ib. 
in 1200, with load indicated by an electronic 
attachment to a torque bar. Olsen has also re- 
cently designed a unit for testing radioactive 
metals while contained in an external protective 
chamber, with nothing but a single wire con- 
necting the testing and indicating mechanisms. 

Riehle Testing Machines Division of Ameri- 
can Machine and Metals, Ine., the pioneer 
American manufacturer of 
1870) 


screw-power type 
tensile machines, has eliminated the 
weaknesses of the old mechanical drives by an 
electronically controlled device for infinitely 
variable speed of the driving motors. Rotating 


a single knob does the trick. Riehle will also 


Philips Electron Microscope EM-100, With 
Finger-Tip Controls, Electronic Focusing and 
Exposure Meter, Is Entirely Self-Contained 
With no External Pumps or Liquid-Air Traps 


exhibit for the first time a greatly improved Izod 
impact machine. ) 

Microscopes-— The visitor to the National 
Metal Congress and Exposition whose job re- 
quires him to know something about the inner 
structure of metals will find many examples 
of necessary equipment optical microscopes, 
electron microscopes, X-ray diffraction equip- 
ment, radiographic equipment, microhardness 
testers. Bausch & Lomb Optical Co. will feature 
a device about the size of a folding pocket cam- 
era Which can be placed over the eyepiece of a 
desk-type microscope without interfering with 
the ocular system for focusing and search and 
vet can take a succession of exposures on a roll 
of 35-mm. film. Another new feature is a Polar- 
oid Land camera which handles 24; x 344-in 
film pack in connection with a reflex back so the 
operator can inspect the field at full size on a 
viewing screen before making the exposure 

American Optical Co.’s new metallograph, 
illustrated on page 94, is a model of conven 
ience, containing numerous additional optical 
devices for polarized light and phase and bright- 
field illumination for the study of anisotropic 
metals, inclusions, and differences in level on 
the polished specimen. 

North 
Philips Co. Research and Control Instrument 


Similarly compact is \(merican 
Division’s large-field electron microscope with 
screen magnifications from L000 to 60,000 diam- 
eters and resolution of 30 Angstrom units. A 
40-exposure roll of film is used. Special features 
are an oscillator for determining exact focus, 
and built-in photometer to 
exposure time. 


measure correct 


Returning to optical instruments, a compact 
and handy Vickers projection microscope is on 
display by R. Y. Ferner Co., Inc. Special atten- 
tion in this exhibit will be given to the various 
interferometer techniques for which the Vickers 
is well adapted. Professor S. Tolansky of the 
University of London has refined these methods 
of measuring accurately the extremely minute 
differences in level on a face of a natural erystal 
or on an overstrained metal specimen 

From Germany comes the “Reichart Uni- 
versal Camera Microscope Model MeF”, 
by Wim. J. Hacker & Co., Inc. The operator may 
observe the specimen either directly through an 


shown 


eyepiece or on a ground-glass sereen. It is capa- 


ble of 


magnification from 4.5 to 2200, using 





Classified List of Exhibitors 


Mechanical Testing 
Equipment 


Baldwin-Lima-Hamilton Corp.—1520 

Buehler, Ltd.—208 

Cities Service Petroleum, Inc 

Continental Tooling Service, 
Inc.—1027 

DoAll Co.—524, 623 

Ercona Corp.—920 

Ferner Co., Inc., R. Y.—1123 

Industrial Air Controls Div., Bendix- 
Westinghouse Automotive Air Brake 
Co.—1710 

Olsen Testing Machine Co 
Tinius—1419 

Opplem Co., Inc.—115 

Riehle Testing Machines Div 
American Machine and Metals 
Inc.—1239 

Rodgers Hydraulic, Inc.—1558 

Steel City Testing Machines, Inc 

Tincher Products Co.—1975 


1309 


-1416 


Microscopes and 
Attachments 


American Optical Co., 

Instrument Division—442 
Bausch & Lomb Optical Co.—405 
Buehler, Ltd.—208 
Ercona Corp.—920 
Ferner Co., Inc., R. Y.—1123 
Griswold Mfg. Co.—1016 
Hacker & Co., Inc., William J 
Harshaw Scientific Div., 

Harshaw Chemical Co 
King, Andrew—121 
Opplem Co., Inc.—115 
Research & Control Instruments Div 

North American Philips Co., 

Inc.—1861 
Uddeholm Co 
Williams 


1279 


1420 


of America, Inc.—915 
Brown & Earle, Inc.—1232 


Radiographic Equipment, 
Other Nondestructive Testing 


American Cystoscope Makers 
Inc.— 242 

Ansco Div., 
Corp.—929 

Atomic Energy of Canada, Ltd 


General Aniline & Film 


1479 


General Electric Co. 
X-Ray Dept.—1549 
Jarrell-Ash Co.—1205 
Keleket X-Ray Corp.—1809 
Magnafiux Corp.—537 
Magnetic Analysis Corp.—518 
Picker X-Ray Corp.—44l 
Research & Control Instruments 
Div., North American Philips Co., 
Inc.—1861 
Sperry Products, Inc.—1754 
Superdraulic Corp.—1877 
Turco Products, Inc.—1028 
Westinghouse Electric Corp.—1510 


Analytical Equipment 
and Supplies 


Applied Research Labs.—1757 

Baird Associates, Inc.—416 

Buehler, Ltd.—208 

General Chemical Div., 
Allied Chemical & Dye Corp 

Harshaw Chemical Co.—1420 

Jarrell-Ash Co.—1205 

Lindberg Engineering Co.—330 

National Spectrographic Labs 
Corp.—1471 

North American Philips Co 
Inc.—1861 

William, Brown & Earle, Inc 


1019 


1232 


Electronic Test Accessories 


Automatic Temperature Control Co 
Inc.—1768 
Baldwin-Lima-Hamilton Corp 
Brush Development Co.—1358 
Continental Tooling Service 
Inc.—1027 
Latrobe Steel Co.—1649 
Sperry Products, Inc.—1754 
Weston Electrical Instrument 
Corp.—1011 


1520 


Physical Testing Equipment 


Baldwin-Lima-Hamilton Corp 
Brush Development Co.—1358 
Buehler, Ltd.—208 

Ferner Co., Inc., R. Y 


1520 


1123 


General Electric Co., 
X-Ray Dept.—1549 

Griswold Mfg. Co.—1016 

Micrometrical Mfg. Co.—1458 

Newark Wire Cloth Co.—1853 

Riehle Testing Machines Div., 
American Machine and Metals 
Inc.—1239 

Steel City Testing Machines, 
Inc.— 1416 

Webber Appliance Co., Inc., 
Industrial Freezer Div.—1368 


Gages, Comparators 
and Associated Devices 


American Optical Co., Instrument 
Div.—442 

Automatic Temperature Control Co 
Inc.—1768 

Brush Development Co.—1358 

Collins Micro-Flat Co.—1281 

Curtis Machine Corp.—937 

DoAll Co.—524, 623 

Ercona Corp.—920 

Magnaflux Corp.—537 

Magnetic Analysis Corp.—518 

Micrometrical Mfg. Co.—1458 

Opplem Co., Inc.—115 

Scherr Co., Inc., George 

Sperry Products, Inc.—1754 

Starrett Co., L. S.—1843 


1269 


Hardness Testers 


Buehler, Ltd.—208 
DoAll Co.—524, 623 
Ercona Corp.—920 
Ferner Co., Inc., R. Y 
Hacker & Co., Inc 
King, Andrew—121 
Opplem Co., Inc.—115 
Riehle Testing Machines Div 
American Machine and Metals 
Inc.—1239 
Rodgers Hydraulic Inc.—1558 
Steel City Testing Machines 
Inc.— 1416 
Uddeholm Co. of America, Inc.—915 
Williams, Brown & Earle, Inc.—1232 
Wilson Mechanical Instrument Div 
American Chain & Cable Co 
Inc.—706 


1123 
William J.—1279 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e.s. 


dark and bright ground, ordinary or polarized 
light. An extra attachment 


testing is also available. 


for microhardness 


Two Danish pieces of equipment for electro- 
exhibited by Uddeholm Co. of 
One, the “Disa-Electropolisher”, 


polishing are 
America, Ine. 
is a small cabinet containing all electrical con- 


trols, timers, and a solution pump. It polishes 


and etches round or oblong spots on micro- 


specimens. Another device, the “Micropol”, will 


polish a spot the size of a pinhead on a complete 
tool or surface which needs be examined with- 
out harming the finished object. 

Radiography While 


iridium'’? for radiography (the 


cobalt and 
latter 
a uranium pile) are marketed by 
Canada, Lid., X-ray equip- 
ment on display at the Exposition is growing in 
power and adaptability. For example, Keleket 
X-Ray feature its 


radium, 
two a 
byproduct of 
Atomic Energy o 


Corp. will “Tubecrane™, a 
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Model 2400P American Optical Research Desk 
rype Metallograph. From start to finish every op- 
eration may be performed while sitting at the desk 


system of girders near the ceiling on which a 


trolley moves, carrying a telescoping vertical 
column. At the end of the column is attached 
the X-ray unit by a swiveling arm so material, 
placed anywhere in the room at any elevation, 
ean be examined at any angle 

A depth of 14 in. of steel can be penetrated 


with the massive 22,000,000-electron-volt beta- 


Industrial 


NE OF THE MOST Important measures of econ- 
() omy that the materials handling industry 
has introduced is the practice of regarding a 
large number of relatively small items as a unit 
load which can be carried by a fork truck and 
tiered to conserve floor space. Castings, forgings 
and fabricated parts of irregular shape which 
cannot be stacked on ordinary pallets are easily 
handled in stout wire baskets such as made by 
Union Steel 


these baskets have a bearing plate to align one 
5 


Products Co. Supporting legs of 
container above another during tiering, and to 
provide a secure hold on the basket on which 
it is stacked. The sides and ends of these bas- 
kets can be folded to conserve space during 
return shipment and storage. 

A 12-ton capacity steel belt 
conveyer will be among the handling equipment 
on display. 


crane and a 
The crane, made by Coles Cranes, 
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tron, made by Picker X-Ray Corp. Due to the 
small focal spot (0.005 sq.in.) and nonseattering 
rays, a discontinuity of 0.002 in. in the middle 
of a foot of metal can be picked up on the film 
with the aid of a hand glass. The equipment is, 
of course, valuable for rapid inspection of much 
thinner masses; time of exposure is about 1 min 
for 6 in. of steel 
Surface Analyzers Brush Development Co 
will display three machines for measuring the 
“Faxfilm Sur- 


face Comparator BL-122” compares a workpiece 


smoothness of smooth surfaces 


with a standard specimen. “Brush Surfindicatot 
BL-110" is a rapid, hand-operated instrument 
for measuring (but not surface 
“Brush Surface An- 


alyzer BL-103” is five times as sensitive, and 


recording) 
roughness to 0.000.005 in. 


indicates average roughness and records heights 
of ridges or depths of scratches instantaneously 
by a direct-writing oscillograph. 

\ shop instrument which shows on a dial 
the surface roughness of a part while still in the 
machine tool is the “Profilometer”, exhibited by 
Micrometrical Mfg. Co. 


search Co.). 


formerly Physics Re 
\ tracer is merely moved slowly 
along the work surface by hand and the needle 
deflection directly indicating roughness in micro- 
inches, root mean square, is either used as a 
“go, no-go” indicator or compared immediately 
with a similar stroke over a glass roughness 


specimen or a standard acceptable surface S 


Equipment 


Inc., is fitted with limit switches on hoist and 
boom motions, with an automatic load indicator 
cut-out to Steel 
Parts Mfg. Co. is the maker of the conveyer 
using belt plates of 14 or 


and a prevent overloading. 
18-gage steel for the 
working surface. Ends of the plates are rolled 
so as to provide a link when the mating curl on 
These 


curled ends also slide on a longitudinal member 


the adjacent plate is slipped around. 


of the conveyer frame or housing and keep the 
belt from sagging. Such a belt can be used in 
inclined and vertical positions, and will carry 
200 Ib. per sq.ft. in the horizontal position. 
New and improved motors and motor 
drives to be displayed include General Electric 
Co.'s fan-cooled, high-slip motor for punch 
presses and Reeves Pulley Co.’s variable speed 
transmissions and motor pulleys (ineluding a 
transparent plastic 


model that will show its 










rhree Basic Units Channel Frame, a Spring-Backed 
solt and Locking Fittings Such as T-Plates and An- 
ules Can Be Assembled Into Racks, Scaffolds and 
Similar Frame Structures. The channels are cut to 
desired length and assembled with a socket wrench. 
Serrations on the frame secure the bolt head while 
fittings and nut are placed. To be exhibited by 
Mult-A-Fraine Division of Ainsworth Mfg. Corp. 






























“innards” Drives with single and double re- 
duction gears for low-speed electric motors, a \ 
variable speed drive, as well as normal speed 
motors built by Sterling Electric Motors, Inc., 
will be on display 

In submerged are welding and hot-topping 
of ingots by the electric are, worthwhile econo- 
nies can be realized by reclaiming the powdered 
flux, which has not been melted into a glass. 
Equipment for this purpose will be operated by 
the Invincible Vacuum Cleaner Mfg. Co. which 
makes these machines as well as industrial 
vacuum cleaners. One of the features of their 
flux recovery units is the separation of fused 
particles and fine dust from the unfused flux 
before it is returned to the work. 

Another cleaning problem is the removal 
of stale or dust-laden air from the offices and 
factories. The turbocompressors manufactured 
by the Spencer Turbine Co. can be used for this 












purpose by operating them in a duct system workers by providing adequate seating when 
Which draws air out of the desired room and they do not have to stand or move about in 
blows it to the outside. The compressors cat performing their duties. Several models of 
move up to 20,000 cu.ft. per min. and develop chairs and stools, which use the principle of the 
pressures up to 5 psi. Such great masses of air bievele coaster brake for the adjustment mecha- 
can be moved because the air that is drawn nism, will be displayed by Ajusto. Another 
through the intake receives a multistage build-up line of mill supplies that make the worker's job 
by the centrifugal action of the impellers. easier are the portable, hydraulically operated 

Ajusto Equipment Co, tackles the problem bolt and wire cutters, and the guillotine-type of 
of increased manufacturing efficiency from cutting, punching, shearing and riveting ma- 


another aspect, which is to minimize fatigue in chines to be shown by Manco Mfg. Co 





Classified List of Exhibitors 


Materials Handling Miscellaneous Mill Supplies 

‘ and Equipment Manco Mfg. Co.—1480 

aed Parker Rust Proof Co.—1909 
Peters-Dalton, Inc.—1410 







American Brake Shoe Co 
American Brass Co.—24l 















Brainard Steel Div.—660 Air Products, Inc.—1662 aes Tiliee Cs,.iane 
Coles Cranes, Inc.—1369 Ajusto Equipment Co.—1376 Schrader’s Son Div A 1886 
Electric Furnace Co.—34l American Brake Shoe Co.—130 see - a 
Flexonics Corp.—534 Bruning Co., Inc., Charles—1440 Snap-on Tools Corp.—tisi 
Gray Co., Inc.—924 Distillation Products Industries Spencer Turbine Co.—1942 
Heppenstall Co.—1572 (Div. of Eastman Kodak Co.)—1428 Sterling Electric Motors, Inc.—1949 
Invincible Vacuum Cleaner Mfg DoAll Co.—524, 623 Superdraulic Corp.—1877 

Co.—1256 Fawick Airflex Co., Inc.—1969 Taco Heaters Inc.—1829 
Jensen Specialties, Inc.—1415 Flexonics Corp.—534 Thomas, Kenneth F.—1567 
Mult-A-Frame Div., General Electric Co., Torit Mfg. Co.—1881 

Ainsworth Mfg. Co.—1343 Apparatus Div.—251 Tyler Mfg. Co.—1280 
Sandvik Steel, Inc.—402 Globe Stamping Div U. S. Electrical Motors, Inc.—760 
Steel-Parts Mfg. Co.—1382 Hupp Corp.—1354 United States Plywood Corp.—1282 
Union Steel Products Co.—1216 Jones Co., C. Walker—1257 Vapofier Corp.—1953 


For descriptions of other exhibits see p. 17 e.s. and p. 274 e. s. 
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NICKEL-TIN BRONZE .. . contain- 
ing approximately 142% nickel, 
1042% tin, amaximum of 0.25% lead, 
the balance copper .. . is produced by 
several foundries for gear require- 
ments of The Cleveland Worm and 
Gear Company of Cleveland 4, Ohio. 

This company also uses Type 2317 
(342% nickel)carburizing steel for 
worms of large size, and Type 4615 
(nickel-molybdenum) carburizing 
steel for the smaller sizes. Both of 
these steels are especially easy to 
handle in heat treatment, and con- 
sistently provide the hard surface and 
tough core so essential to efficient, 
long-lasting operation. Moreover, they 
withstand reasonably rapid grinding 
on automatic thread grinders without 
surface cracking or spalling. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Nickel Alloyed Worms 
and Gears Still Serve 
after 30 Years 

of Operation 


A nickel bronze gear, teamed with a nickel alloy 
steel worm, gives you gearing that actually im- 
proves with use. 


Many years ago, after considerable laboratory 
and actual field tests of various compositions. 
The Cleveland Worm and Gear Company .. 
specializing for the past 40 years in the produc- 
tion of speed reducers ... standardized on nickel- 
tin bronze gears. 


Today, many of their drive units which were 
produced in the early days, are still operating 
regularly with the original worms and gears... 
which means more than 30 years of useful 
service. 


The reason for this long, trouble-free perform- 
ance is not hard to find. For nickel improves the 
strength of standard bronzes and is particularly 
effective in raising elastic properties . . . increas- 
ing shock resistance as much as 25 to 50 percent. 


Nickel-containing alloys may meet the exact- 
ing demands of your particular equipment or 
production problems. Write us, today, for coun- 
sel and data. 


At the present time, the bulk of the nickel 
produced is being diverted to defense. Through 
application to the appropriate authorities, nickel 
is obtainable for the production of nickel alloyed 
bronzes for many end uses in defense and de- 
fense supporting industries. 





twe.te oF | StaviCe 


67 WALL STREET 
NEW YORK 5, N.Y. 
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For uniform hardness, long service 
life, and clean, smooth surfaces, 


“e FELLOWS GEAR SHAPER COMPANY 


hardens all its high-speed steel cutters with WEE 


AALS IO 


“« 


- , : Be sure to see our operating display 
AERQHEAT heat treating compounds -: o the Philadelphia Metals Show, 
—s, 


October 20-24, Booth +1344. 


enn mee 


Hardening is extremely important in the manufacture of high- | 


. MP 10 
speed steel cutters for Fellows Gear Shapers. It demands the | e | 
best methods, the best materials. AMERICAN anuunid COMPANY 
Uniformity must be maintained within extremely close limits. | INDUSTRIAL CHEMICALS DIVISION 

Surfaces must be left clean and smooth for precision grinding. 


. " . 5 P 30 Rockefeller Plaza, New York 20, N. Y. 
That's why Fellows hardens all its high-speed steel cutters with 


Aeroheat heat treating compounds . . . Aeroheat 1000 for the 
preheat, Aeroheat 1700 for the high heat, Aeroheat 1000 (with 
Aeroheat 1200 additions) for the quench. 


[] Please send me technical data on AEROHEAT Heat Treating 
Compounds. 


Please have technical service representative call. 


For no other heat treating compounds tried gave such uniform, 


| 

| 

| 

| 

| Name. 
clean, decarb-free work — or, for manufacturing economy, | 

| 

| 

ib. 


Position 





Company 


Address 


longer electrode life. 








Learn the complete story on Aeroheat heat treating compounds 
— perhaps they can improve your own heat treating processes. 
Mail the attached coupon today. 


City 





DISTRICT OFFICES: Boston « Philadelphia * Baltimore * Charlotte * Cleveland 
Chicago * Kalamazoo * Detroit + St. Lovis * Los Angeles 
In Canada: North American Cyanamid Limited, Toronto and Montreal 
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Whatever Your 
Metallurgical Problem... 


Photomacrographic 
Equipment 
Model L 











MILS Metoallograph 





WRITE for complete infor- 
mation. Bausch & Lomb Optical 
Co..63810 St. Paul St., Rochester 
2, New York. 
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CM Metallurgical 
Microscope 


Stereo- 
microscopes 


the Bausch & Lomb 
COMPLETE LINE 
will help you 

solve it! 


IN advanced research or in quality control, you'll get 
better results, faster, with the right instrument or 
combination of equipments from the Bausch & Lomb 
metallographic line—the most complete serving industry. 


Four different metallographs—for routine bright 
field studies or advanced analyses requiring 
interchangeable phase contrast, bright field, 

dark field and polarized light. 


Photomacrographic Equipment Model L—widest 
low power range; no time lost in converting 
metallograph from high power set-up. 


CM Metallurgical Microscope—industry’s standard. 


Stereomicroscopes—unequalled for 3-dimensional 
low power studies. 


Let us help you select the equipment and set up 
the operating procedures that will most efficiently 
solve your problem. No obligation, of course. 


NOW ON DISPLAY IN SPACE 405 


VELL a Equipment 





By John Mitchell, Assistant to Manager of Alloy Sales, U.S. Steel Co., Pittsburgh 


N RETROSPECT, experiences of the past 18 
l months concerning conservation in con- 
structional alloy steels* clearly indicate that 
approaches and measures used have not 
been adequate to meet present-day needs, 
civilian and preparedness, and would by no 
means suffice as a basic pattern of usage if 
we were suddenly called upon to expand 
alloy steel production. We are barely skim- 


ming through. Any increased demand in 
any category of alloy steel production 

to meet a more accelerated prepared- 
ness program would present some very 
perplexing problems. 

It is recognized that a reasonable 
amount of desirable conservation has 
already been achieved but it has not 
been carried far enough to set the house 
in order. We must determine how the 
the 


weighted composition level of critical 


types of alloy steels (or average 
alloying elements) can be modified to 
permit as much as a 100% inerease in 
constructional alloy steel production; 
this must be done without using any 
more of the critical alloying elements than 
are currently available. 

Nickel, it and will be 


most critical of the alloying elements. 


the 
Ob- 
viously, if that element is scarce now, the 


appears, is 


demand will most certainly become more 


insistent if all alloy steel production were 
increased. Therefore, our discussion will be 
centered about the assumption that any in- 
creased production of constructional alloy 
steel must use no more nickel than at pres- 
ent perhaps less. In dealing with such an 


approach, careful consideration must be 
given to the impact of shifting the load from 
nickel to molybdenum, chromium, manga- 
nese, vanadium, silicon or boron (the latter 

We 
other 


two presenting no particular problem). 


must avoid creating shortages in 
elements. 

1951 Versus 1950 Let review 
gains due to conservation in 1951 over 1950. 


The total alloy steel production for 1951 was 


us first 


10,124,587 ingot tons, as shown in Fig. 1, 
of which 6,731,252 tons was constructional 
alloy steel and 3,393,335 tons other alloy 
steels. Constructional alloy steel was 6.4% 
of total ingots a proportion slightly higher 
than normal periods; however, actual ton- 
more than 1950. 


this increase in all alloy steels (as well as 


nage was about 20% It was 


that 
critical 


new and heavy military demands) 


created distribution problems in 
materials. 

After World War II and through 1950, 
the nickel 
steels, Fig. 3, 
1.25 % 


dropped this level to 0.90 


content in constructional alloy 


settled down to an average of 
and the conservation effected in 1951 
a reduction of 
28%. While this was taking place the nickel- 
steels in the grade mix 


bearing pattern 


Historical Aspects of 


and Conservation in 


1950 to 40° in 
(See Fig. 2.) 
The effective conservation in nickel was 
therefore about 15,000,000 Ib. for 1951. The 
method generally used to accomplish this 


dropped from 50 in 1951 


a decrease of 20%. 


was (a) to downgrade high-nickel steels to 
some lower level for example, from A.LS.1. 
$620 (1.82% Ni) to TS8620 (0.55% Ni) 

or (b) to change a low-nickel steel to one 
containing no nickel for example, A.LS.1. 
8640 to TS4100 or (cc) 


higher nickel-bearing steel to one containing 


to downgrade a 


a lower nickel content with boron 
ample, A.LS.1. 8640 to TS81B40. By this 
15,000,000 Ib. of nickel 
removed by straight downgrading of nickel 
steels and about 2,000,000 Ib. by downgrad- 


for ex- 


process, some was 


ing to lower nickel grades containing boron 
The same general principle was used 
molybdenum, (a) by 

high-molybdenum steel 
A.LS.1. 4100 to TS 4100 or 


*When 


for downgrading a 


for example, 


b) by changing 


the words “alloy steels” are used 


Constructional Alloy Steels 


in this 


discussion, they apply only to that category known as 


“constructional alloy steels”, 
A.L.S.L-S.A.E. basic types of alloy steels which 
less than 4% chromium. 


“alloy steels” will not cover other categories 


steels such as high-strength steels, silicon electric 


a term applied to regular 


contain 


Unless specifically referred to, 


of alloy 
al sheet, 


toolsteels, heat or corrosion resisting stainless steels, and 


cast alloy steels. 
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Review of Statistical Data increase over the 1951 production rate, and 
a 42° increase over alloy steel production 

to some steel containing no critical elements in World War IL. 
some with boron, like 50B40. These ef- We have already, in 1952, experienced 
forts conserved some 7,000,000 Ib. of molyb- difficulties 
denum, of which 6,500,000 Ib. was conserved 
by straight downgrading and about 500,000 
lb. by using boron steels. even though the current production rate is 
As a result of both approaches, the about half the estimated maximum. So the 
boron steels accounted for 5 of the total question 
constructional alloy steel production in 1951, do if 


in properly distributing the 
important alloying elements particularly 
nickel and to a lesser degree molybdenum 


arises, “What would we have to 
we had to double these production 
a figure about the same as reached during figures?” The 
World War II. (See Fig. 2.) From present 
indications the boron steels will probably 
reach 8 or 9% during 1952. 


combined information 
presented in Fig. 2 and 3 represents basic 
trends which may serve as a guide to the 
permissible usage when the supply of alloy- 
While this was going on, the American ing elements must be closely controlled or 
steel producers were able to secure 13° prorated to balance supply and demand. 

of the required nickel from consumer- In Fig. 3, it will be noted that changes 
generated scrap and 30% from mill scrap also occur during normal periods (inei- 
a total of 43%. As to molybdenum, 10° 
was recovered from consumer-generated 
scrap and 20° from mill serap—a total 


dentally, in the direction of more econom- 
ical use of alloying elements). Peacetime 
changes in either element levels or in the 
of 30%. Even with these practices, losses types of steels can be attributed generally to 
of nickel in unidentifiable serap or scrap - ; 
4. Advancements in the art and sci- 
ence of metallurgy leading to better under- 
standing of properties required to make 
satisfactory parts. 
During the past 52 vears the production B. The effort to economize in raw 
of constructional alloy steels over an material. : : 
: C. Advancement in design and engi 
neering principles. 


which became mixed or dissipated in other 
nonalloy steel was about 5,000,000 Ib. of 
nickel and 1,000,000 Ib. of molybdenum. 


extended normal production period approxi- 
mates about 5 to 6% of total ingot production. This D. The introduction and use of 
is shown in Fig. 1. This constant relationship makes molybdenum. 
it simple to forecast the future normal production E. Introduction and use of boron. 
rates. From the historical pat- 
terns of the various types of al- Fig. 1 Record of Steel Production in the 
loy steels it is also possible to United States. Normally, constructional alloy 
. ; steels represent about 5.5% of total ingots. 
calculate the probable demands However, in abnormal periods, as noted, this 
may inerease to 11 or 12%, which is consid 
In contrast to this peace- ered the approximate maximum capacity 
A, : ; , when balanced with other steel demands 
time relationship, during World 


upon critical raw materials. 





War II the percentage of con- 
structional alloy steel ingots 
rose to 11.2 of the total of 
$8,000,000 tons. With provision 
to increase over-all steel mill 
eapacity to about 118,000,000 
ingot-tons, it is apparent that if 


(Estimated) 


N 
9 


’ 
2, 
< 


we were again called upon to 


9 


meet full mobilization demands 


9 


in the same proportions as dur- 
ing World War Hl, construe- 
tional alloy steel production 


+ 


Abnormal Perio 
Rate in June 195 
Abnormal Period 


9 


could increase to as much as 
13,000,000 ingot-tons and total 


wO WA DH D 
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Other Alloy Steels. 
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F. Knowledge gained about the actual re- Necessary Trend of Alloy Content 
quirements of military uses. 

G. Constant over-all effort to improve per- 
formance of parts by improving heat treating ‘ 
technique to obtain maximum mechanical prop- creased even further, the curves would be ex- 
erties with the minimum amounts of alloying tended proportionately. 
elements. 


13,000,000 ingot-tons. If production were in- 


The reasons for using the specific combina- 
Figures 1, 2 and 3, as well as knowledge tions shown in Fig. 4 (although they could be 

about the relative supply, enable us to estimate, adjusted without affecting or throwing out of 

as in Fig. 4, the levels of elements involved and balance the total demand) are as follows: 

the permissible percentage of basic types to 1. Proportionate usage or “pattern” fol 

which ailoy steels would have to be restricted if lows closely trends of experience of the pam. 

; 2. The pattern appears reasonable in view 
production increased from the present level of ; : , ' 
pe J : 7 of experience with performance in representa- 
6,700,000 tons to an estimated maximum of tive applications. 

3. The pattern will fit the 
Labelled Points Such as These Indicate % of Total Constructional Alloy complications that will arise 
Stee! Tonnage That Contained the Element in the Given Year in recovery of elements from 

100c scrap. 
\ Estimate of Effect of Further Conservation tf Constructional Alloy 4. Economical combina 
90 Steel Production Were Rapidly Increased to 13,000,000 Tons 
gy" a aq 





tions can be selected within 
the pattern. 


® 
) 


Critical Years 


\ 


5. Such steels can be man 
Nicke/@ 


ufactured by all steel produc 
ers with the fewest complica 
tions. 


9 N 
9 9 


6. Combinations can be 
devised in these proportions 
to meet the hardenability re- 
quired with the least amount 
of load thrown upon some 
other important element. 

7. Combinations can be 
selected to include a certain 
“ amount of basic grades con- 

d As taining the most critical ele 

On 05 10 7G 20 25 30 35 EJ 43 45 50 5 ments, for those applications 

Yeor Estimoted where the functional purpose 

of the element is known to be 
an absolute requirement. 
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Fig. 2 Grade Mix of Types Since 1900. Lines rep- 
resent percentage of total tonnage of constructional 
alloy steels that contains the element shown. To- If the 
tals are over 100% (in 1920, for example, Cr 71% e 
Ni 54%, V 32%, Mo 10%, total 167%) because element-level patterns 
many popular steels contain more than one alloy shown at 13,000,000 ingot- 


tons of constructional alloy 

steels in Fig. 4 were applied 

Labelled Points Such as These Indicate Average Content of Alloy in Steels “ ate : . ve ID 
Containing That Metal in the Given Year to practice, the increased 

3.50 - loads upon all elements in- 


300 eo Nickel Wy Criticol Years volved would be about as 
/ MY, follows: 
Ae 


steel-type and 





2.50 Nickel No change 
Manganese Plus 70% 
Chromium Plus 60% 
Molybdenum Plus 57° 

Vanadium Plus 180% 
sjoron Plus 670% 
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Analysis of 52-Year Trend 
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In no case, however, would 
the load be doubled on the first 
four elements, as would be true 
if present established steel types 
De- 


mands would then increase 100° 


were doubled in production. 


4 


except for vanadium and boron.) 
This the 


situation could become if we fail 


luction Ratein 1951” 
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indicates how serious 


| Prod 
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Content of Element, % 


to recognize it now and make the 


—_— 


~ 


sXSssBRQss Ss 


\.| Production] Rate fin 1951 


* langanese 
e+-p4-1 
Chromium A. = 


a — 


+ 


4 
—. e got } 


! 
Vanadium +—+ x 


+ 





necessary compensating moves | 
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to circumvent problems later 
The 


52 years is shown in Fig. 5 


6 7 


composite pattern for 


; also Fig. 
Con 
Ann 
tion 


shown are the changes contem- 
plated if alloy steel production 
were increased to 13,000,000 tons. 
These that, up to 
War I, Cr-Ni 
the 
Chromium steels and 
molybdenum-containing steels introduced 
during or after that period became more 
popular between 1920 and 1940. World War 
Il caused the pattern to change abruptly to 
conform to the supply of raw material and 
scrap; the sudden switch to 
quantities of Cr-Ni-Mo steels. Since that 
and 1950 a readjustment 
caused the nickel-molybdenum, chromium- 


data reveal 
of World 


were 


time Cr-V 


omni- 


and 


steels replacing almost 


present nickel steels. 


hence large 


time through 


Fig. 5 Historic Record of Change in Usage 


Basic Types of Constructional Alloy Steel Since 1900, 


and the Probable Grade Mix if 
Be Increased to 13,000,000 
rival of Large New 


Production Were 
Ingot Tons Without 
Sources of Alloying 


Elements 


4 i i i nm i 

8 9 WII I2 13 reer A 
Million Ingot-Tons per Year 

{ (Left) Necessary Trend of Alloy 

tent in Constructional Steels as Total 

ual Tonnage Increases. (Right) Propor- 


of steels containing the various ele- 


ments in order to meet the same requirement 


molybdenum, and 


straight 
to adopted 

The pattern that shaped 
up during 1946 to 1950 seemed generally to 
have 


molybdenum 


chromium = steels be again in 


greater quantities. 


followed 
natural effect. 


raw material economics a 
When in 1950 conservation became nec- 
again, the general approach 
used during World War II was adopted 

namely, the use of low Cr-Ni-Mo combina- 
tions, with or without boron. It was assumed 


essary sume 


that the recovery of alloying elements from 
scrap, the supply of alloy- 
and other 


of ing elements, 


considerations would ap- 
ot 
We lacked 


information the 


hag proximate conditions 


World War Il. 
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Chromium-Nickel 
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Estimoted+ 


proper on 


supply of alloys which 


would provide for a divided 


program, civilian demands 
the hand and the 


military needs on the other 


on one 

The past 18 months’ ex- 
perience of these conditions 
to 
greater degree of 
be 
future, 


now enables us forecast 
with a 
what 

the 


whether the preparedness 


accuracy might 


expected in 

extended 
to 
mal civilian demands 


program 1s or 


whether we return nor- 


All 
this emphasizes the fact that 





jane se 


Approximate Mix for 13,000,000 Ingot-Tons 


an unusual period or future 


peacetime planning will 


have to fit the raw material 


1952 





Influence of Scrap Situation 


and its influence upon the entire situa- 
tion. The purpose of this discussion is 
to point out differences between past and 
present thinking and to show that past 


~ 


conditions do not prevail today, not 
would they prevail if production had to 
be increased over today’s rates. 

For example, during World War I, 
there was suflicient nickel, chromium 


Pounds per Ton 


and molybdenum to permit us to formu- 


9 NA D ®@ 


late and produce a large tonnage of 
steels containing those elements at levels 
of about 0.50%, 0.50°, and 0.20% re- 
Nickel in the nickel-bearing 
scrap in 1940 averaged 1.75% 


Ol0%v 
For 13,000,000 Tons 


Fig. 6 Bars Represent Amount of Alloy in Ele- 
ments Required to Melt the Constructional Alloy 
Steels Produced in Various Years. Bars at right 
represent probable conditions if production were 
increased to 13,000,000 tons in the near future. 
Lines and associated figures represent percent- 
age of element in the respective steels as shipped 


spectively. 
molybde- 
num was about 0.25 in molybdenum- 
bearing steels. Either of these had a 


monetary value in serap, and this served 


supply situation more closely; usage must 
be directed to conform to the raw material 
situation. There is no other alternative. 
This is a departure from past experience, and 
it becomes more and more necessary as pro- 
duction of alloy steel increases. (These 
trends are indicated in several of the graphs 
already discussed, as well as in the pattern 
outlined in Fig. 5.) 

Percentages are valuable in showing 
trends, but figures showing actual consump- 
tion of alloys in engineering steels cannot be 
computed until you know how many tons 
are made and how much alloy is used in an 
average ton. To help take this next step, and 
bearing in mind that some alloy can be re- 
covered from scrap, Fig. 6 was prepared. It 
shows the pounds of new elements needed 

left-hand scale) to make a ton of alloy steel 
in the respective grades. Of particular sig- 
nificance is the difference in amount of alloy 
absorbed by the steel industry, as illustrated 
in the height of columns A for nickel in 1943 
and B for 1951 in relation to the amount of 
the element appearing in the finished steel 
trend line and figures). 
a 63% 
in 1951 only 43° of the nickel was se- 
cured from this source. In the author's 


In 1943 there was 
recovery of nickel from scrap, but 


opinion, this is a critical turning point as 
will be explained later that will greatly 
influence future distribution of alloy steel 
types, particularly if alloy steel production 
is rapidly expanded. 

We will now deal with the matter of 
scrap containing nickel and molybdenum 


us added incentive to serap generators, 
scrap handlers or dealers to separate it 
properly. By various processes and ingen- 
ious methods used by steel producers in 
1943, 63°. of the nickel required to make 
nickel-bearing constructional alloy steels 
was recovered from scrap. Molybdenum fol- 
lowed along in much the same manner, 
though not in the same proportions, princi- 
pally because efforts were primarily focused 
upon nickel. We ended the war with 1.25' 
average nickel in 55% of the constructional 
alloy steels made and 0.25 average molyb- 
denum in 66° of the steels See Fig. 2 
and 3.) These conditions matched the raw 
material supply at the time and permitted 
the establishment of the “National Emer- 
gency” steels. They were correlated with 
demands for alloying metals in other appli- 
cations, so as to balance demand and supply 

When we started on the present pro- 
gram, the approach was along the same gen- 
namely, rely heavily on Cr-Ni-Mo 
steels carrying the old relative amounts 
2'2 parts nickel, 2%. 


eral line 


parts chromium, 
and | part molybdenum (with or without 
boron) but at the lower levels of 0.30, 0.30, 
and 0.12 


that elements would be available in those 


respectively. It was assumed 


proportions and that recovery from = scrap 
would be enhanced by lowering the level of 
elements in the finished steels. It was also 
assumed that recovery of elements from 
scrap would be comparable with the 1943 
performance when scrap yielded 63° of the 
necessary nickel (Fig. 6). 


The facts do not support this assump- 
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Law of Diminishing Returns 


Fig. 7 


ing 


tion. Only 43° is now recovered. 
of Cr-Ni-Mo 


manufactured even 


A large 


percentage steels cannot be 


in these low ratios be- 
cause the raw material supply and other de- 
mands have changed from those of World 
War IL. 
permitted for use in 1952, are generally sat- 
isfactory, but the quantity that could be per- 
mitted would have to be decreased 


The basic combinations, whenever 


(see Fig. 
5) if constructional alloy steel production 
were increased over present levels. We have 
now the point the small 
amounts of alloy required to make the lean 
steels, even though a reasonable recovery is 


reached where 


made from scrap, is becoming just as impor- 
tant as the higher quantities to make richer 
steels during the last war. 

For the first time in our history the 
average nickel content of constructional al- 
lov steels has fallen below 1.00%. This is 
the point where nickel contained in scrap 
ceases to bring scrap generators or scrap 
dealers a premium for separating it. Steel 
manufacturers interested in conservation 
have therefore prevailed upon those respon- 
sible for maintaining controls to relax pres- 
ent procedures and permit serap-purchasing 
methods at levels of 0.50% 
rather than 1.00° minimum. 

Although it will help some, even this 
action will not insure proper identification 


min. nickel 


or segregation of nickel-bearing scrap, par- 


ticularly when considerable tonnage 


produced contains less than 0.50%. 


now 


The 


Nickel Residual in Openhearth Heats Dur- 
Representative Recent Periods (A.1L.S8.1. Data) 
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same may be said for molybdenum for which 
no premium can be expected below 0.15% 
min., which is also above the average level 
of many steels now manufactured. This is 
where the commercial methods and limita- 
tions of scrap handling differ with some of 
the past philosophy, and as a result it is 
beginning to make itself felt in the perform- 
ance contrasted at points A and B in Fig. 6. 

Though this discussion barely scratches 
the surface of the scrap problem, it tends to 
reveal the falsity of any hopes based upon 
The 
of diminishing returns is rapidly mak- 
itself felt; the result is that the lower 
average level of elements in steels, the 


continued high recoveries from scrap. 
law 
ing 
the 
greater the percentage of new or virgin ele- 
ment will be needed to make a given com- 
position. Thus, anticipated recovery from 
scrap cannot be realized. 

This situation would be of no conse- 
quence if there were sufficient amounts of 
the elements to go around without depend- 
ing upon high This 
not being true, it appears that present pat- 
terns of cannot be retained if alloy 
steel production were to increase. 


recovery from scrap. 
usage 
The pic- 
ture becomes even darker when it is remem- 
bered that the lines in Fig. 4 are based on 
present scrap recoveries, and these will not 
hold are lowered. 
Eventually, when levels settle at some lower 
average content of these steels 
containing critical elements exist among the 
constructional alloy steels, about all that can 

be expected will be that portion of ele- 

ments recoverable at the mill from mill 

scrap — perhaps 25°. When 


steel 


as composition levels 


and fewer 


this oc- 
curs, 
0.30 nickel will require as much new 
nickel as a steel now containing 0.40% 
nickel of nickel from 
scrap will have dropped from the cur- 
rent 43% 

Figure 7 substantiates this trend 
with respect to nickel. For example, note 
the difference in residual nickel between 
1942 and 1943 and the estimates of 1947 
and today-—at points A and B to C 
and D a recession which corresponds 
to the drop of average nickel content in 
nickel steels shown in Fig. 2. Also note 
the increasing number of heats contain- 
ing very low residuals — points E to F 
and G to H in Fig. 7. The same relative 
shift is taking place in molybdenum. The 
high residuals which prevailed during 


for example, a containing 


since recovery 


to about 25%. 





World War I are disappearing with the 


result that, as time goes on, more new ele- 


ment (nickel or will be 


molybdenum) 
needed to make a given composition. 

During the current study of the scrap 
situation, it was found that if all consumer- 
generated scrap were mixed with sufficient 
nickel-free scrap to make constructional al- 
loy steels, the resultant contamination in the 
steel produced, at its worst, could be no 
more than 0.08%. If all mill-revert scrap 
containing nickel were mixed in the same 
manner, the residual would be 0.12% nickel. 
If both were mixed in the same manner, the 
result would be 0.20%. 

To illustrate further, a recent study of 
demands upon nickel in constructional alloy 
steels revealed that about 70°. of it comes 
from those steels containing 1.00% or more 
of nickel; however, the tonnage in 
steels is comparatively low. 


those 
These may be 
termed “must” applications under present 
conditions, and they would be so considered 
if production were increased. To the author 
this means that if a percentage for “must” 
applications is to be produced, the only place 
from which the nickel could come would be 
from the low-nickel steels (particularly those 
containing over 0.30° carbon wherein there 
is a question of whether nickel serves a 
functional purpose). 
would be to 
permitted in 
ously, 


The only alternative 
reduce the amount of nickel 
“must” applications. Obvi- 
changes in both categories would 
have to be made. 

If the total nickel demand were held to 
the present level, then these changes would 
have to occur so as to conform to the pat- 
tern of Fig. 4* (even though some 5,000,000 
Ib. of nickel in mixed scrap would be lost). 
If, however, alloy steel production were in- 
creased to some 13,000,000 tons and the crit- 
ical elements in the grade mix were not 
changed in line with Fig. 4, then the over-all 
nickel demand would double and losses in 
scrap could reach 10,000,000 Ib. annually 
perhaps more, because of the amount of 
steels made with very low nickel. 
are certain, could not be permitted. 

The above illustrates what would hap- 
pen to a lesser degree to other scarce ele- 
ments, as well. At 


This, we 


any rate, the average 
weighted level of elements and the types of 
constructional alloy steels would have to be 
modified to conform to supply. 

It seems apropos to mention the fact 
that many of the data and ideas presented 


Meeting Increased Production Rates 


here were anticipated at the end of World 
War II when H-steels 
offset the effects of 
tamination of nickel, molybdenum and chro- 
mium. 


were established to 


some unavoidable con- 


They seemed to be most logical, not 
only to cope with any future problem in 
residuals but also to produce steels with de- 
sirable uniformity in response to heat treat- 
ment. The same techniques will provide the 
means by which steels of uniform harden- 
ability can be produced, concurrent with 
handling the residual problem of the future. 

SUMMARY AND RECOMMENDATIONS 

1. In summarizing the situation it may 
be said that we have by no means reached 
the proper levels of alloying elements in our 
common steels nor the distribution of types 
that would be required to meet an increased 
production rate. 

2. When we the objectives set 
forth at the right-hand end of the lines in 
Fig. $ (13,000,000 ingot-tons of alloy steels 
annually) we will have reached the limits of 
conservation in this category of alloy steels, 
unless sacrifices can be made in product 
performance 


reach 


most improbable-- or un- 
If the 
elements were reduced much beyond those 
levels shown at the right of Fig. 4, the mat- 
ter of maintaining required hardenability 
will be most difficult until further research 
in alloy steels uncovers the possibilities of 
elements not now commonly used. 


less we resort to extensive redesign. 


3. The job of conservation can be en- 
hanced still further by making use of steels 
that contain little or no 
with or without boron, 


loads 


critical elements, 


without imposing 
othe 


even if 


undue upon elements beyond 


their supply con- 
structional alloy ingots were to increase to 
13,000,000 tons. 

4. The objectives set forth in Fig. 4, 
not only with regard to nickel but also man- 
ganese, chromium, molybdenum, vanadium, 
or boron, are not out of line with the trends. 

5. Conservation, to date, has been par- 
tially effective but would represent only the 
half-way mark if steel 

Continued on p. 144) 


production of 


alloy production 


*For 1951, 6,000,000 ingot tons « 41% 
22.140 tons of nickel. 
tion, 13,000,000 
tons of nickel. 


ingot tons 31% «x 0.60% Ni 


Eprron’s Foornore. 
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Abrasive Tumbling Gives egdhym e 


castings, and scale from forg- 
ings. A more carefully con- 
p oon Fi ° ns F ° | trolled operation will remove 
recision ints es conomica y flash and burrs, edges, rough 
spots, seale and rust, and will 
cut down a metal surface to 
VI MAL ENGINEERS concerned with rising a uniform condition. Both operations will 
, costs for finishing metal products should effectively blend in chamfers and formed 
determine if they are taking full advantage radii or will round off corners and sharp 
of the advances which have been made in edges. Still finer control can result in con- 
precision barrel tumbling. One logical ap- siderable improvement in surface finish as 
proach to economies in the preparation oi measured in micro-inches or judged by 
surfaces for finishing is to handle them in “color” or appearance; abrasive tumbling 
bulk rather than individually. Any handling thereupon approaches true burnishing 
of individual parts —— hand filing or scraping, Efficient deburring of precision parts by 
bench or portable grinding —— should be seru tumbling rather than by hand methods is 
tinized carefully as to unit cost. becoming of increasing importance to auto- 
In outlining the possibilities of abrasive motive, aircraft, and other manufacturers of 
tumbling before the 37th Annual Convention precision metal parts. Close fits and good 
of the American Electroplaters’ Society, finish are important for transmission parts 
Hubert M. Goldman of Enthone, Inc., pointed While regular machining leaves burr-free 
out that the process can be used in its rough- edges on some components, others must 
undergo further finishing operations before 





they can be assembled into a housing. It is 
reported in American Machinist (April 16, 
By Allen G. Gray 1951) that Chevrolet uses abrasive wet tum- 


Consulting Editor to Metal Progress bling to deburr edges and improve surface 
finish on a dozen different parts for its 








“power-glide” transmission. 
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At its new automatic transmission plant 
Ford Motor Co. uses wet tumbling in a rub- 
ber-lined Roto-Finish barrel to deburr pre- 
cision machined parts, according to an article 
in Tooling and Production (November 1951). 
Furthermore, abrasive-tumbling methods for 
removing burrs on automatic transmission 
parts at the Warner Gear Div. of the Borg- 
Warner Corp., are described in Automotive 
Industries (Noy. 1, 1951). Burrs are removed 
not only from steel parts, including some 
stamped and some made from bar stock, but 
also from nonferrous parts, some of which 
are die-cast aluminum. Many of these parts 
have been completely machined, including 
grinding, and it is essential that burrs be 
taken off without breaking or marring sharp 
edges and that machined surfaces remain un- 
affected. As a matter of fact, modern wet- 
tumbling methods avoid the damaging effects 
once associated with tumbling. Figure 1 
shows miscellaneous gears that have been 
tumble-finished by the “Roto-Finish” method. 

Parts of several hundred different de- 

signs, totaling more than a million a week, 
are processed through the tumbling depart- 
ment of the Bendix Products Div. of Bendix 
Aviation Corp., according to Robert H. Ander- 
son, foreman of the tum- 
bling department, in Jron 
Age for Nov. 30, 1950. 
Tumbling not only removes 
burrs but also ball bur- 
nishes the surfaces —— the 
latter commonly as prep- 
aration for plating. Parts 
processed include castings 
in zinc, aluminum and 
magnesium alloys and a 
great many in wrought 
steel. In this group are 
parts weighing from less 
than 1 oz. to as much as 
15 lb. Their dimensions, 
likewise, range from a frac- 
tion of an inch to as much 
as 24 in. The parts ulti- 
mately go into such prod- 
ucts as carburetors, brakes 
and a wide variety of air- 
craft components. 

Factors to Be Consid- 
ered in Barrel Finishing 
According to recommenda- 
tions of the Norton Co., 
which manufactures Alun- 
dum, an aluminum oxide 


Requirements for Tumble Finishing 


abrasive for tumble finishing, the following 
factors should be considered before any job 
is processed by barrel finishing 

1. Size and Shape of Parts -— Con 
sider any existing recesses, angles, fillets, 
slots, holes, blind holes, and intricate 
contours in selecting the grain size or 
mixture of sizes which will not wedge 
in the work. 

2. Kind of Metal and Its Hardness 

Check the kind of metal, if ferrous 
or nonferrous, and if in the soft o1 
hard state, as a basis for selecting the 
proper cleaner. 

3. Size of Burr Normal and ac- 
cessible burrs can be removed whether 
in the soft, pickled, or hard state. Best 
results are obtained when parts are in 
the hard state. Generally, tumbling 
methods will not replace a rough grind- 
ing operation to remove extra-heavy 
burrs or burrs in concealed or hard-to- 
get-at places. 

4. Finish Required -Check blue 
print or finish requirements to select 
grit size, cleaner and barrel speed 


Fig. 1 Aircraft Gears Tumble 
Finished by the Roto-Finish Method 
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Various Types of Barrels Used 


5. Quantity to be Processed 
Maximum work load for the tumbling 
barrel will have to be determined by 
experimental test runs for each part. 

6. Tumbling Equipment — Check 
the available equipment to be sure it 
will meet the requirements of the vari- 
ous parts to be processed. 

The four essentials for abrasive barrel 
finishing are the barrel, abrasive, cleaner and 
water. Several different types of barrels can 
be used. Probably the most common type is 
the horizontal, octagonal-type barrel varying 
in size and in load capacity from one to six 
compartments. For continuous production 
runs, single-compartment and individually 
driven barrels may be preferable to multi- 
compartment barrels, since fewer stoppages 
will result from unloading and reloading 
separate compartments, and also breakdowns 
of the machine are minimized. The proper 
size of barrel depends chiefly upon the vol- 
ume of work to be processed. For general 
shop work, 30-in. diameter is popular. The 
barrel should be lined and equipped with a 
variable-speed drive. 

The so-called triple-action tumbling bar- 
rel has a special shape with pyramidal ends 
which gives it a fast deburring and cutting- 
down action. Figure 2 shows a submerged- 
type barrel-finishing unit. The drum is loaded 
with work and abrasive chips or metal shapes. 
This method is proving useful in the process- 
ing of heavy parts and large soft-metal parts. 
The cushioning effect resulting from the com- 
plete submersion of the cylinder in the tank 
lessens the impact to such an extent that 
nicking and scratching of the workpieces 
are kept to a minimum. 

There are small bench-type and portable 
barrels designed for small parts, or for low- 
volume work. These may also be used for 
laboratory experimental work to test the 
reaction of various chemicals. The conven- 
tional tilted barrel commonly used for bur- 
nishing or drying parts is also being used 
for abrasive tumbling; it should preferably 
be of fairly large diameter and capable of 
being tilted to a nearly horizontal position. 
A variety of parts Alundum 
abrasive tumbling is shown in the illustration 
at the top of page 104 


finished by 


Cleaners for use in tumbling operations 
should be selected according to the metal and 
alloy being tumbled, and for the particular 
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requirements of the operation. For instance, 
in rough operations a nonlubricant cleaner is 
recommended; for finishing operations, a 
lubricant cleaner (burnishing type) may be 
preferred. The cleaner may be acid, alkali, 
or neutral, according to the color require- 
ments. For ferrous parts, the cleaner should 


contain a rust preventive 
DETERMINING CYCLES FOR TUMBLE FINISH 


For the first trial run to determine the 
roughing procedure, the Norton Co. recom- 
mends that the barrel be filled with its tum- 
bling abrasive to a point level with the top 
of the center shaft of the barrel. Then water 
is added until the water level is approximately 
Work- 
pieces should be added until the barrel is 
five-eighths to three-fourths full. If there 
are not enough workpieces to fill, an equal 


3 in. below the level of the abrasive. 


volume of abrasive should be substituted to 
bring the barrel load to the desired level 
The appropriate cleaning compound is added 


Fig. 2 Submerged-Type Barrel-Finishing 
Unit. Perforated drum rotates in open 
tank of liquid, which provides cushioning 
effect in processing of soft-metal parts. 
(Courtesy Almeo Div., Queen Stove Works) 











in the amount of 2 to 8 oz. maximum for 
each 30x 30-in. compartment. 

The barrel should usually be run between 
5 and 20 rpm. The optimum time cycle is 
determined by trial; however, lower speeds 
are best for removal of extra-heavy burrs. 
After about one hour the work should be 
inspected, since burrs will usually be suffi- 
ciently ground off so the speed can be in- 
creased for the rest of the roughing operation 

in the interest of cutting down work time). 

Thereafter, the work should be inspected ap- 
proximately every 30 to 60 min. until the 
desired results have been obtained. 

The time required to establish these re- 
sults becomes a standard for the operation. 
On succeeding trial runs, the quantity of 
work added to the barrel should be increased 
by one tote pan and the abrasive decreased 
by the same amount, the load being tumbled 
for the standard time. These changes should 
be continued until the standard time no 


Determining Maximum Work 


longer is sufficient to produce the desired 
results. The maximum amount of parts that 
can be cleaned in standard time then be- 
comes the maximum work load. 

Sometimes it may be desirable to use a 
different abrasive compound for the finishing 
operation. The objective here is to cause the 
abrasive to burnish rather than grind. For 
some operations, the quality of finish im- 
proves with increased barrel speed. Conven- 
tional barrels may be run as high as 35 rpm 


and the submerged type up to 70 rpm. The 


exact time required for this operation is also 
determined by trial. 

Figure 3 shows hardened gears before 
and after barrel tumbling to remove scale, 
deburr, and to form to 0.015-in. radius. These 
parts were finished in a horizontal, octagonal- 
type, lined barrel, the size of each compart- 
ment being 30 in. diameter and 28 in. in 


Fig. 3 Before and After Appearance of Hardened 


Gear Tumbled to 


Remove Heat Treat Scale and 


to Form 0.015-In. Radius. (Courtesy Norton Co.) 


OCTOBER 1952; PAGE 


107 





Ball Burnishing 


METAL 


length Alundum tum- 
bling abrasive, sizes No 
2-T 8-T, 


for roughing; 


and used 
14-T 
used for 
finishing. 600 Ib. of No. 
2-T and 300 Ib. of No. 8-T 


were 


was 
No. 


abrasive was 


used per compart- 
ment for 
800 Ib. of 


used 


roughing, and 


No. 14-T 


finishing. 


was 
Fo: 
roughing, water was added 
until the 
proximately 3. in. 
the level of 


For finishing, the water 


for 


level was ap- 
below 


the charge 


10 in 
In the roughing operation, 
a barrel speed of 12 


level was maintained approximately 
above the charge. 
rpm. for one hour was 
used, and finishing done at 8 


was rpm. 


for 15 min. After the initial roughing oper- 


ation and before finish tumbling, the load 
was rinsed thoroughly. Water was added to 
approximately the same level as for rough- 
ing: Ib. of suitable cutting-type 
cleaner was added, and the barrel 
at a speed of 12 rpm. for 5 hr. 


also '% 
was run 
One pound 
of suitable acid-type cleaner was used in the 
initial roughing operation and, in the finish- 
ing operation, 2 Ib. of a suitable finishing 
cleaner was added. 
rUMBLING PROCESSES 

One series of engineered tumbling sys- 

tems is “Roto- 


Basically, these processes employ 


known commercially as 


Finish”. 
wet mixtures of 


specially developed chips 


and compound. Four basic types of opera- 
tions are performed: (a) grinding, deburr- 
ing, and descaling; (b) polishing; (c) bright 
honing, and (d) coloring. The machine in 
which these processes are performed is essen- 
tially an octagonal cylinder which operates 
in a horizontal position. The tumbling ma- 
chines are generally arranged side by side in 
a line. An overhead handling system and a 


specially designed hoist pan used for 


loading and unloading parts and processing 
chips in a Roto-Finish installation. 
A precision 


are 


method 
combination of chips, compounds, and water 


has been developed by 


tumbling using a 
Almeo Div., Queen 
Stove Works. The process, known as “Super- 
sheen” can be used for deburring, cutting- 
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Fig. 
‘ts Tumbled by the Supersheen Process 


4 


Before and After Appearance of 


down, finishing to fineness or for coloring of 
ferrous or 
that the may 
0).0002-in. tolerances. 


nonferrous parts. It is reported 
be held to within 
In tumbling operations 


process 


on gear-tooth surfaces, the surface approaches 
run-in the 


particles prevents oil contamination. 


loose 
Pre- 


cision tumbling also improves the finish on 


condition and absence of 


threaded parts. Figure 4 shows before and 
of parts that 


tumbled by this process. 


after appearance have been 


Dry tumbling methods have some advan- 


tages in finishing metal 


parts, such as zine and aluminum die cast- 


certain types of 


ings. Edges may be radiused or light burrs 
removed, but heavy fins or large imperfec- 
tions are not affected except after prolonged 
cutting cycles. Aluminum die castings that 
have been dry tumbled develop polished sur- 
faces that are almost as brilliant as electro- 
plated finishes. 
BALL BURNISHING 

Ball burnishing is used to produce a 
bright finish on parts that already have a 
clean, smooth surface; it is not an abrasive 
The 
process will produce a bright luster on either 
plated or unplated parts. According to the 
Abbott Ball Co., burnishing results from the 


operation and will not remove burrs. 


pressure of steel balls rolling over the parts 
in a solution of soap and water. The vertical- 
type barrel, rather than the horizontal-type, 
is the correct one to use for more than 90° 

of all ball burnishing applications. In general, 
from two to three parts of burnishing balls 
by volume are used to each part of work 


processed in the barrel 





By Sherman F. Booth, Testing and Specifications Section, National Bureau of Standards 


IFFERENT AGENCIES of the Federal Govern- 
D ment have issued many thousand speci- 
fications. These documents are the basis 
upon which contracts for supplies and 
services amounting to billions of dollars are 
awarded annually, both by the Government 
and by many other purchasers who volun- 
tarily employ government specifications. 
Thus these specifications are of great impor- 
tance to manufacturers, distribugors, con- 
tractors, and buyers. Frequently, persons 
are understandably con- 
fused by the bewildering 
number and variety olf 
these specifications, par- 
ticularly when they want 
to obtain copies of speci- 
fications that are identified 
only by symbols. This 
article is intended to lessen 
this confusion by listing 
the principal sources from 
which specifications may be obtained and 
by describing the identifying symbols used 
by the different agencies. 

There is at present no central source in 
the Federal Government from which _ the 
specifications used by all the different agen- 
cies may be obtained. It would be very dif- 
ficult to maintain a complete or up-to-date 
listing or stock of such specifications because 
of the frequency with which they are modi- 
fied or revised to meet the changing needs 
of the vast government procurement program. 

Government specifications originate as 
documents of departments, bureaus and 
other agencies. They also originate through 
cooperation of all agencies working together. 
The latter are called Federal Specifications. 

Over 2000 specifications appear in the 
group designated as Federal Specifications 
These specifications are the highest genera 
of government specifications because they 
are developed for and coordinated by all 
government agencies for their use in pur- 
chasing. For the most part, they describe 
products and commodities which are better 
known and purchased more or less regularly 

as opposed to commodities and products 
which are essential only to the needs of 
specialized activities. After coordination 
with all federal agencies, Federal Specifica- 
tions are promulgated by the Administrator, 
General Services Administration, and their 
use is mandatory upon federal agencies for 


the purchase of the products covered thereby. 

The next group of government specifi- 
cations in the order of widest use is called 
“Departmental Specifications”. Each speci- 
fication in this group was developed by a 
department (such as Defense, Commerce and 
Agriculture) or an administration, for its 
own use. The commodity or product covered 
in each is usually peculiar to the specific 
activities of the department which developed 
it, and also represents a product for which 


a federal specification has not been prepared. 

Next, in the order of widest use in the 
Government are “Bureau Specifications”. 
This group usually includes all specifications 
developed by government agencies which do 
not have the stature of a department or an 
administration, and they are usually units 
smaller than departments or administrations. 
Generally, these consist of the lesser known 
specifications, although some become quite 
popular. They are often thought of as being 
temporary, or as “interim” until they have 
undergone a seasoning period. 

Whenever departmental specifications 
acquire popularity in use by other govern- 
ment departments, it is the usual practice 
to graduate them to the status of a federal 
specification. Bureau specifications may at- 
tain departmental status or higher. However, 
they are used only rarely by other than the 
bureau or agency which developed them. 

Thus, with the several departments and 
major government establishments and ad- 
ministrations, plus the many bureaus and 
other organizational units attached to each, 
there are many potential sources of specifi- 
cations. And of greatest importance and 
consideration is the continuous attention 
which must be given to these specifications 
to revise, amend or cancel, as such actions 
become necessary. 

It is therefore clear that government 
specifications are not developed by a single 
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Sources and Identifying Symbols 


of Government Specifications 








Government Specifications 


METAL 


ageney and are not available from a single 
source. However, all government specifica- 
tions have an identifying number or symbol, 
and these symbols are frequently sufficient 
The fol- 
use by the many 
Although this list is 
not represented as being fully complete, it 


to give a clue as to their sources. 
lowing symbols are in 


government agencies. 


does describe the identification systems of 
widest use at the present time. 

Federal Specifications — Available by 
purchase from the Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton 25, D. C., and also from any of the ten 
regional offices of the General Services Ad- 
ministration. The cost is usually five cents, 
An “Index to 


Federal Specifications” is also available (40 


although some are higher. 


cents per copy) from the Superintendent of 
Documents. 

The specification symbol used to desig- 
nate a federal specification has three com- 
ponent the 
products to which a 


b) the 


parts: a) group or class of 
specification relates; 
letter of the title of the 
specification; (c) a serial number determined 
by the alphabetical location of the title 
Examples are C-G-4638, GG-F-495, and LLL- 
B-441. C-G-463 
federal specification for glue 
ponent “C” 


initial 


The symbol identifies the 
The first com- 
is a designation for animal prod- 
ucts. The letter “G” means glue, and the third 


component “463” means that of all words 
beginning with “G”, the alphabetical arrange- 
ment of the thereaftet 
forces the word glue into the 463rd_ position, 


thus the number 463. 


successive letters 


“Interim Federal Specifications” are also 

Here the symbol 
excepting that it is 
parenthetical expression such as 


issued system is_ the 


same, followed by a 
GSA-FSS 
Interim 


or (NavyShips) or federal 


specifications are intended for only tempo- 


others. 


rary use, and under the procedures now being 
established they are to be coordinated and 


promulgated as federal specifications within 
a specified time. They are available from 
the issuing agency or from the Standards 
Division, Federal Service, General 
Services Administration, Washington 25, D. C. 

Of the existing used 
specifications of the several departments and 
other establishments, it is planned to convert 


Supply 


and commonly 


many of these to federal specifications. 
Department of Defense Most of 


specifications agencies of 


the 
the 
known as 


used in all 
Department of Defense 
“Military Specifications” and they carry a 
three-part symbol such as MIL-B-2532, the 
symbol being always prefixed by the letters 


“Mit.”. 
single letter to denote the alphabetic placement 


are 


The second part of the symbol is a 


of the title and the third part is a number 
of up to five digits. Many MIL specifications 
are used by and available from many differ- 
ent agencies of the Department of Defense 
Army, Navy, Air Force). However, certain 
of these specifications have symbols such as 
MIL-C-10113(¢CmIC) and MIL-C-10387(CE 

The suffix in these two indicates custodian- 
The first 
is Chemical Corps; the second, Corps 


ship or origin of the specification. 
CmilC) 
of Engineers; MIL specifications which carry 
from their 
custodians in accordance with very compre- 


no such suffixes are available 


hensive indices on the subject. Such speci- 
fications should be requested, when needed, 
from contracting officers with whom sup- 
from the De- 
partment of Defense, Washington 25, D. C 

The prefix “JAN” is used in the same 


pliers are doing business or 


sense and with the same general meaning as 
MIL. 


ished. 


However, JAN prefixes are being abol- 

Interim Military (MIL) Specifications 
will be issued also, but the symbol system 
will remain the same. 

The specification symbols used by agen- 
cies of the Government are as shown in the 
following tabulations. The individual speci- 
without 

the 


fications be obtained 
the 


column. 


charge 
left-hand 


may 


from offices listed in 


Department of the Army 


All agencies of the Department of the 
Army and the Department of the Air Force 
operated under different 
symbol The prominent of 
these was a two-part symbol, such as 3-169, 
31-16 and 99-1 


formerly several 


systems most 


This type of symbol has one 
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or two digits in the first part and up to three 
in the second. It was further expanded to pro- 
vide subcategories, such as 50-54-15, 50-54-16, 
97-45-343 and 97-45-3544. 
hols of this general pattern are still in use 
the Army the Air 


Many of the sym- 


by agencies of and of 





Force, although it is the intention to convert 
them to the MIL series. An index to all 
specifications used by the Army is available 
at $2.75 per copy from the Superintendent 


of Documents, Government Printing Office, 
Washington 25, D. C. 


sources of specifications used by agencies of 


The symbols and 


the Army are as follows: 


Chemical Corps 


Office, Chiet 
Industrial Division, Production 
Branch, Army Chemical Center, Md 


Chemical Officer, 


Corps of Engineers 

Chict of Engineers, Administra- 
tive Service Division, Department of 
the Army, Washington 25, D. C 


Ordnance Corps 


Office, Chief of Ordnance, De- 
partment of the 
25, D. C 


Army, Washington 


The “-XS-" specifications might 


be requested from the respective 


arsenals 


Quartermaster Corps 


Coordinator, Research and De- 
Philadel- 
phia Quartermaster Depot, Specifi- 
cations Control Branch, 2800 South 
20th St., Philadelphia 45. 


Signal Corps 


Signal 


velopment Laboratories, 


Corps Supply 
Technical Records Branch, 225 S$ 


18th St., Philadelphia 3. 


Transportation Corps 
Marietta TC Depot, Marietta, Pa 


Army Medical Service 

Medical Pro- 
Agency, Material Stand- 
84 Sand St., Brooklyn 1 


Armed Services 
curement 


ards Div., 


Agency, 


Symbol Identification 


MIL (certain ones) and MIL, plus suffix (CmIC) 


MIL (certain ones) and MIL, plus suffix (CE 
Symbols such as CE-214, CE-301.26, CE-242.2( INT), 
or CE-241( INT) are used; also PD- followed by up to 
three digits; also EC-EFP- plus three digits, EBP- plus 
three digits, T- plus three or four digits and miscel- 
laneous numerical combinations such as 84-43 and 
44-141. 


Last-mentioned types are being abolished 


MIL (certain ones) and MIL, plus suffix (ORD) 
There are also the following prefixes followed by up 
to four digits: 

AXS- meaning Aberdeen Proving Ground, Md., or 
Detroit Arsenal, Center Line, Mich 

FXS- meaning Frankford Arsenal, Philadelphia 37 

PXS- meaning Picatinny Arsenal, Dover, N. J 

RIXS- meaning Rock Island Arsenal, Rock Island, 
Il. 

SXS- meaning Springfield Armory, Springfield 1, 
Mass. 

WXS- meaning Watervliet, N. Y 

Numerical combinations such as 3-197, 
50-17-20B, and 57-115-18 are used 


is also used 


6-365, 
ES plus three digits 


MIL (certain ones) and MIL, plus suffix (QMC 


MIL (certain ones) and MIL, plus suffix (SigC 
There are also numerical combinations such as 71- 
3304, 74-112 and 75-48. 


being abolished 


Last-mentioned symbols are 


MIL (certain ones) and MIL, plus suffix (TC 


MIL 


tions with suffixes to designate this agency 


(certain ones). There are no MIL specifica 
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Department of the Navy 


For many years the Navy used a symbol 
system such as 23 W 5, 32 B66 and 6 F 3 for 
its specifications. The pattern was always 
the same: One or two digits, a single letter 
and one or two digits. Many of these speci- 


fications are still in use by the Bureaus of 


Ordnance, and Medicine and Surgery. An 
index to all specifications used by the Navy 
is available at $2.25 per copy from the Super- 
intendent of Documents, Government Print- 
ing Office, Washington 25, D. C. 


and sources of specifications used by agencies 


The symbols 


Supplies and Accounts, Ships, Aeronautics, 


Bureau of Aeronautics 


Bureau of Aeronautics, Techni- 
cal Data Department of 
the Navy, Washington 25, D. C. 


Division, 


Marine Corps 


Commandant, U. S. Marine 
Corps, Code USG, Washington 25, 
D.C 


Bureau of Medicine 

and Surgery 

Medical Pro- 
curement Agency, Material Stand- 
ards Divy., 84 Sand St., Brooklyn 1 


Armed Services 


Bureau of Ordnance 

Bureau of Ordnance, Chief En- 
(REC.), Department of the 
Navy, Washington 25, D. C. 


gineer 


Bureau of Ships 


Bureau of Ships, Code 357, De- 
partment of the Navy, Washington 
20, D. ¢ 


Bureau of Supplies 
and Accounts 


Bureau of Supplies and = Ac- 
counts, Code 5-33, Department of 


the Navy, Washington 25, D. ¢ 


Bureau of Yards 
and Docks 


Bureau of Yards 


and 
Washington 25, D. C 
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Docks, 
Code C 330, Department of the Navy, 


of the Navy are as follows: 


Symbol Identification 


MIL and MIL, plus suffix (Aer). 
There are also symbols with prefix AN- plus a letter 
and a number, such as AN-E-19 and AN-T-1003. 
the old 
Navy symbol pattern are still sometimes used, such as 
16 R 93( Aer), 45 V 33( Aer) and 94 T 93( Aer 

A few other combinations prefixed by symbols 
M, C, SR, El, ET and R followed by up to four digits 


are also used 


(certain ones 


Miscellaneous combinations following 


MIL (certain ones) and MIL, plus suffix (MC 


MIL (certain ones) and MIL, plus suffix (BuMed). 
Certain few old Navy symbols still are being used, such 


as 18O02(INT), 29S9°INT) and 51 A 30(0INT 


MIL (certain ones) and MIL, plus suffix (BuOrd 

Certain few old Navy symbols are still being used, 
such as 15 C 13(0ORD), 18H 9CORD) and 508 2;0ORD) 
Miscellaneous symbols prefixed by the symbols OS 


and OSTD are also used. 


MIL and MIL, plus suffix 
Certain few old Navy symbols are 
as 17145(Ships), 45 V 34( Ships 


certain ones Ships 
still being used, 


and 66 F 5( Ships 


MIL 
Certain few old Navy 
such as 24 B138~INT), 
59 R 6( Sanda 


certain ones) and MIL, plus suffix 
symbols are 


27 C19, 


SKA 
still being used, 


27 EF l(Sanda) and 


MIL (certain ones) and MIL, plus suffix 
such as MIL-L-15017 or MIL-H-15086( Docks). 
few old Navy symbols still are 

17 B8, 17G9, 41 N5( Docks) and 


uses symbols such as 2Yd and 5Yd 


Docks), 
Certain 
being used, such as 


43 W 3CINT); 


also 





Department of the Air Force 


An index to all specifications used by the ment Printing Office, Washington 25, D. ¢ 


Air Force is available at $2.75 per copy from The symbols and sources of specifications 
the Superintendent of Documents, Govern- used by the Air Force are as follows: 


Department of the Air Force Symbol Indentification 


Commanding Officer, Wright MIL (certain ones) and MIL, plus suffix (USAF), 
Air Development Center, Wright- such as MIL-T-6097 and MIL-R-6518( USAF). It also 
Patterson Air Force Base, Dayton, uses symbols such as AN-E-19 and AN-T-9; also old 
Ohio. Attn: WCSDP-1 Army symbols such as 71-892, 71-5093 and 95-28108 
It also uses symbols composed entirely of four or five 

digit numbers prefixed by an X or ¥ 


It is the aim of all agencies of the Certain specifications for which symbols are 
Department of Defense to convert all their not given are either lesser known and used, 
specifications to the MIL symbol system. or are classified 


Department of the Interior 


Issues no specifications of its own authorship except in only a few rare instances 


Department of Agriculture 


Forest Service Symbol Identification 
Purchasing Officer, Forest Two or three-digit numbers tollowed by a single 
Service, U. S. Department of Agri- digit or letter such as 85-S, 241-2 and 277-1 Also 


culture, Washington 25, D. ¢ symbols prefixed with the letters MSF, such as MSF- 
104. It also uses titles only, without symbols 


Forest Products Laboratory 


Forest Products Laboratory, Three or four-digit numbers 
Madison, Wis 
Post Office Department 


Purchasing Agent, Post Office All specifications are known by their titles 
Department, Washington 25, D. C Symbols are not used 
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Department of Commerce 


Civil Aeronautics Administration 


Civil Aeronautics Administration, 
Department of Commerce, Washing- 
ton 25, D.C 


National Bureau of Standards 


National Bureau of Standards, 
Washington 25, D.C 


Office of Industry & Commerce 

Commodity Standards Division, 
Office ol 
Department of Commerce, Washing- 
ton 25, D. ¢ 


Industry and Commerce, 


Maritime Administration 

Maritime Administration, De- 
partment of Commerce, Washington 
Za, D. C 


Food and Drug Administration 


Food and Drug Administration, 
Washington 25, D. C 


Symbol Identification 


Two-part symbol consisting of the prefix CAA 
followed by three digits, such as CAA-315. 


Specifications are not issued by the N.B.S. How- 
ever, it has taken a major part in the development of 
specifications for all standardization agencies, and it 
can supply information on the subject as required 


Issues “Commercial Standards” and “Simplified 
Practice Recommendations”. Symbols are prefixed 


by CS or SPR followed by up to three digits 


Uses symbols of three parts, such as 18 MC 8 and 
92MC18. First part is one or two digits. Second 
part is MC always. Third part is one or two digits 


Federal Security Agency 


Symbol Identification 


No specifications as such. Has definitions and 
standards for foods known by 
S.R.A. and F.D.C. 2. 


their substance could be appropriated to that use 


the single symbols 
These are not specifications, but 


Housing and Home Finance Agency 


Federal Housing Administration 


Federal Housing Administration, 
Washington 25, D. C 


Panama Canal, 411 Tenth St. 
N.W., Washington 25, D. C 


General Services Administration 


Any regional oflice of GSA, o1 
Federal Supply Service, General 


Administration, Washington 25 
Veterans Administration 
Purchasing Officer, Veterans 


Administration, Washington 25, 


METAL PROGRESS; PAGE 114 


Symbol Identification 


No specifications as such 
struction Standards” 


Has “Minimum Con- 
known by titles only, and may 


be used as specifications. 


Panama Canal 


Has specifications by title only. No symbols are 


used. 


Miscellaneous 


Symbol Identification 


These symbols are straight three or four-digit 
Four-digit numbers from 2000 to 3000 are 


known as Interim Federal Specifications 


numbers 


Symbols are two and three digits prefixed by the 


letters VA 





By D. R. Dale, Chief Engineer, 5. M. Jones Co., Toledo, 


ORE THAN 400,000 oil wells are being 
M pumped in the U. S. today from depths 
averaging more than 3600 ft. between the oil 
horizon and the earth’s surface. The pumps 
used are generally of a plunger type, with 
the barrel attached to and usually suspended 
at the bottom of the oil-well tubing. The 
pump, in other words, is down near the bot- 
tom of the well. The plunger is attached to 
the bottom of a long string of steel rods 
called sucker rods. The reciprocating motion 
of the rods and plunger within 
the tubing and pump barrel lifts 
the oil to the surface 

One can imagine the troubles 
of removing the bottom end of a 
string if one of the sucker rods 
In their manufac- 
ture hot rolled carbon or alloy 


should break. 


steel stock is used. The stock is 
first straightened, ends heated and 
upset for threaded connections, 
then normalized, machined, and sometimes 
In heat- 
ing for forging, experience has shown that 


polished (to remove stress-raisers ). 


the stock must have minimum scale for best 
forging, and minimum decarburization for 
best thread cutting. In other words, bars 
must be brought to heat in a minimum of 
time and the heated bar be ready for the 
forge operator at just the right temperature 
and moment. Overheating will produce a 
“sagging” bar with excessive scale and de- 
carburization; underheating, on the other 
hand, will result in costly reheating. 

S. M. Jones Co. has been producing highly 
satisfactory sucker rods since 1894 for oil 
wells all over the world. At the present time 
a string of its “Green Line” rods is function- 
ing in the world’s deepest pumped well. This 
California well is nearly 12,000 ft. deep and 
has been operating continuously for about 
six months without a sucker-rod break. Max- 
imum load due to weight of the steel itself is 
28,950 Ib. in this well (about 8%. times the 
weight of the column of oil inside the casing) 
and the alternating stress carried by the rod 
is about 37,000 psi. max. in tension. The steel 
is A3310 (3.5% Ni, 1.5% Cr). 

For some years slot furnaces, conven- 
tional gas-fired, were utilized at S. M. Jones 
Co. with limited success. Production rates 
were adequate but results, rod-to-rod, were 
not consistent. Sometimes excessive scaling, 
sometimes decarburization was encountered. 


Production costs were unduly high due to 
rejects and die maintenance 

For these reasons, Surface Combustion 
Corp. was asked to design and develop a 
special unit applying the advantages of high- 
speed gas heating. Initial specifications re- 
quired maximum production with uniform 
heating and minimum sealing or decarburi- 
« to lin 
in diameter and heated ends from 14'% to 


zation of stock sizes ranging from 


17‘. in. long on 30-ft. bars 


High-Speed End Heating 


A new high-speed gas heating design was 
accordingly developed incorporating a_ split 
side-wall heating chamber with gas-fired line 
burners firing vertically downward onto a 
refractory bed or hearth. In simple lan 
guage, the new design was basically a slot 
forge furnace with the conventional refrac- 
tory-lined side-walls, but with = side-firing 
burners eliminated. The side-walls of the 
furnace were also slotted so the bars, side 
by side, could pass through from storage 
table to upsetting press. The resulting unit 
proved readily adaptable to automatic han- 
dling. These features are shown in Fig. 1 

To concentrate maximum heat in the 
working area, a bed of refractory material 
extends the length of the hearth under each 
of the two line burners (Fig. 2). This arrange- 
ment maintains extremely high rates of com- 
bustion by completely burning the gases in 
the narrow confines of the working hearth. 
Rod-ends are rapidly heated not only by the 
hot products of combustion but also by ra- 
diation from the incandescent refractories 
above and below a rather remarkable ac- 
complishment despite the losses through the 
three open sides of the heating chamber. 

Construction of the two line burners on 
each forge furnace is probably clear enough 
in Fig. 2. The water-cooled upper casing is 
of welded steel plate and the lining is a cast- 
able refractory. Hearth is of loose Alundum 
(Al,O,) lumps in a castable refractory de- 
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improved Rates of Heat Transfer 


pression. While the bars ride through with- 
out scraping the hearth, the Alundum has 
three important properties —— abrasion resist- 
ance, refractoriness, and slow reactivity with 
hot iron oxide 

After four of these new furnaces were 
initially placed on the line, it became evident 
that, in addition to marked production in- 
creases, the general working conditions and 
over-all operations also improved. Produc- 
exceeded the 
finally the 


tion considerably designed 


capacity, and rates shown in 
Table I were achieved. Continuous produe- 
tion also resulted in a high fuel efficiency, 
about 14% for these furnaces — that is to 
say, 14% of the total heat of combustion in 
the gases burned was absorbed by the steel! 
The heating rates shown in Table I rep- 
resent an increase in satisfactorily heated 
bars of between 60 and 70° over those at- 
tained in the conventional slot forges that 
were replaced. There was also a marked re- 
duction in rejects due to such conditions as 
poor metal flow and nonuniform filling of 
the dies. Rejects of forged bars are now 
0.3°° ; previously they were from 1 to 1.5‘ 
Rejects due to poor machining character- 
Micro- 
structural studies show very clearly the de- 


istics were also considerably reduced 
crease in depth of decarburization resulting 


Fig. 1 Efficient Forge Furnace of Radically 
New Design Heating Alloy Steel Rods. 
Ends are upset and threaded for sucker 
rods, used in large number in oil wells 


vi 


from high-speed heating. When a rod is 
heated to 2250° F. in 3.83 min. in one of the 
new furnaces, a layer 0.003 to 0.004 in. of 
near-ferrite is produced. In a conventional 
slot forge where the rod was heated to 2250 
F. in 15 min. it is decarburized to near- 
ferrite to a depth of 0.007 to 0.008 in. 

The extent of this decarburization is im- 
portant, not only in thread cutting but due to 
the fact that connections on these sucker rods 
must stand up under heavy alternating loads 
Threads act as stress raisers and it is essen- 
tial that no weak, low-carbon material exist 
at the roots of threads. In fact, the threads 
must be uniform and the rods machined so 
they “shoulder” perfectly if not, the con- 
nection will loosen and the rod break 

Forging die maintenance, which can 
often prove a costly item, was considerably 
decreased. The previous daily die grinding 
was reduced to one grind every three days 
on the same set of dies. This was due in 
considerable measure to the high heating rate 
with the new heating units which reduced 
visible scale about two thirds in thickness 

Each “Surface” high-speed end-heating 
furnace is rated at 2600° F. hearth tempera- 
ture. Each bar end is uniformly heated to a 
forging temperature of 2200 to 2250° F., as 
required. (effec- 


is accomplished 


Horizontal travel of 22 in 
tive hearth length of 18 in 
under direct flame contact. The flame im- 
pacting upon the refractory bed transforms 
this surface into a radiant burner face. The 


high velocities of the burning gases, as they 





Rupture Disc Operation Is Simple 


| 
| Turning a single screw opens one 
Coolant Water .. ‘+ aie . 
¥- orifice and simultaneously closes the 
go a other. The resulting combustion mix- 
Line Burners__f4 +") te ture is manifolded to the water-cooled 
| Refractory Bed P ; 
es ; line burners at about 30 oz. pressure 
—— ork i“ ie - 
Trove} == a ie _2 Combustion Zir Individual burner manifolds are 
CS 4 =~) connected to a single header equipped 
a nai oe . with a rupture disk so arranged as 
——— P to protect the air-gas mixture from 
Air Curtain _— v " 

» backfire and to divert any manifold 
disturbance upward and away from 
the operator and mixing equipment 
A section of flexible corrugated tub- 





ing permits normal expansion and 
contraction. This construction elim- 
inates the need for firechecks and 
premixing machines 





Safety control equipment includes 

Fig. 2 — Perspective Sketch (Partially an electrical interlock system that 

Cut Away) Showing Construction of operates a shut-off valve in the gas 

Forge Furnace. Two line burners fire line if gas, air or water pressure fails 
directly down on Alundum hearth . 

In handling a range of stock sizes 


the only necessary adjustments are 
spread out on contact with the refractory 


material, accelerate combustion so as to min- 
imize contact of partially burned gases on 
the steel 


changes in the conveyer speed. Bars are 
spaced 214 in. on center for all sizes. This 
is done automatically by dogs on the trav- 


ersing mechanism shown in Fig. 1. Since 
Heat transfer by convection also becomes 


an important contributing factor in this ar- 
rangement. Calculations show that heating 
time is reduced from 15 to 20% over what 
would be required by pure radiation. Further 
application of the well-known fact that heat 
is transmitted as the fourth power of the tem- 
perature difference between radiant source 
and receiving surface makes it apparent that 
this burner arrangement is capable of trans- 
ferring heat energy with remarkable intensity. 
All work surfaces are thus uniformly exposed 
without shadow effect or cold spots. Hence 
it is unnecessary to rotate the bars as they 
travel through the slot. Practical evidence 
of this is found in the high heating rates 
attained, as shown in Table L. 

In the installation at S. M. Jones Co., 
natural gas is the fuel. It is introduced at 
the rate of 2200 cu.ft. per hr. under 48 oz. 
pressure, together with combustion air at 
1100 cu.ft. per min. and 40 oz. pressure, to a Wonk at 2200° F. : 
variable orifice mixer located below the fur- = amt, mo Oe ahs 


uniformity of heating is assured, each bar 
in a run is exposed to the same amount of 
heat, and human errors are thus eliminated 

The simplicity of this setup is appreciated 
by the forge operators. Lighting the furnace 
is a simple matter; the operator needs give 
no attention to the furnace during the day 
The furnaces are up to temperature and ready 
to operate in about 10 min. (The previous 
conventional furnaces required about 60 min. ) 

The compact size of these units has also 
eliminated some stock handling. They occupy 
a floor space of 13.2 sq.ft. and are 2 ft. wide 
The old furnaces (which were also placed as 
close to the upsetters as possible) required 
29 sq.ft. and were 5 ft. 2 in. wide. Because 

(Continued on p. 194) 


Table I|— Maximum Production Rates 





DIAMETER OF Bans HEATED 


nace hearth. Central gas and air compressors Rods per hr. 167 167 
are manifolded to all four furnaces. Length of heated end 13% in. 15 in. 16 in. 
Ratio of fuel and air in this mixer is con- Conveyer speed, in. per min. 6.48 6.26 6.26 
Rod temperature 2230° F. | 2220° F. | 2240° F 
Mixture pressure 28 oz. 0 oz. 26 oz. 


trolled within very close limits, over a wide 
range of turn-down, by an adjustable plate. 


"” 
” 
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By Arthur H. Allen, Technical Business Consultant, 


Electric Furnace Department 


Manufactures Large Ingots 


for Specialized Forge Plant 


METAL 


_— CTION of specialty steels for die blocks 

and heavy forgings in conventional elec- 
tric furnaces calls for a high degree of con- 
trol 
This is readily observable from a visit to the 
new $2,500,000 melt shop recently put in 


from raw material to finished ingot. 


operation by A. Finkl & Sons Co. in Chicago. 
Instrumentation, control procedures and lab- 
oratory facilities are of the highest order, 
thus backing up modern furnaces, accessories 


and materials handling equipment, centering 


around two top-charge electric melting fur- 
naces of 30 tons capacity. 

Finkl is an old name in the forging field, 
dating back to 1879 when German-born Anton 
Finkl came to Chicago to establish himself 
The 
prospered and his three sons, Charles, Fred 
All 
the founder being active until his passing at 
the age of 90. Grandsons William and Alfred 
now are president and vice-president of the 


in business in a small way. business 


and Frank, joined him. now are dead, 


firm, respectively. 
The department 
may be thought of as ushering in the fourth 


new electric melting 
First, of 


course, Was the period of early development 


phase of the company’s progress. 


when the problem was to make, competitively, 


forgings of all sizes and shapes mostly 


small. During this time the firm acquired a 
reputation for its die blocks, then usually 
made of (0.40 to 0.70% 


ultimate use), 


plain carbon. steel 


carbon, depending on ma- 


chined or condition, 


luck 


die-sunk in annealed 
hardened 


with the hardener 


and then properly Cif was 

The second phase began when the pres- 
ent president entered the firm as metallur- 
Alloy steel 


die blocks had already made their appear- 


gist, a third of a century ago. 
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Cleveland 


ance; nickel, nickel-chromium, and = chro- 
mium-vanadium steels were being made by 
Bill Finkl's 
immediate job was to produce a more durable 
block which could 
below the depth of the deepest impression. 
It is interesting to note that he turned to 


the nickel-chromium-molybdenum combina- 


Finkl as well as by competitors. 


die be deep hardened 


tion, and this in a day (1919) when molyb- 
denum was the newest of the new, as far as 
American steelmaking — practice 


was con- 


cerned. It was a sound choice, for 
this analysis in various “balances” 
is still hot 


modification 


most widely used for 


work die steels. One 
was promptly put into heavy forg- 
ings for machine parts requiring 
high strength and toughness in the 
fully heat treated 


as drop-hammer piston 


condition, such 
and 
became the 
S.A.E. 4300 


With high silicon it makes 


rods 
upsetter cranks, and 
basis for the present 
series. 
fully air hardened die blocks; with 
high carbon it can be heat treated 
hard enough for cold trimmers and 
punches; with copper substituting for some 
of the nickel the machinability is consider- 
ably improved at high hardness levels. 

The third phase of progress* was ush- 
ered in by the construction of a specialized 
The 


designed for uniform heating of heavy pieces 


heat treatment plant. furnaces were 
of carbon and alloy steel, completely instru- 
mented for automatic control, and equipped 
with most modern quenching equipment. 
Furnaces for isothermal annealing after pre- 
liminary press forging or upsetting reduce 
the danger of thermal ruptures and prepare 
the structure for further heat treatment. 
Experience had led to a technique that 
submits all heat treated products — and that 
includes about 90°. of all production items 
to the severest quench the material can 
withstand, with automatic mechanisms con- 
trolling both water and oil quenching tem- 
perature ranges. Hot ingots go direct from 
the into 
which receive the ingots immediately after 
they are lifted out of their molds and hold 
1200° 
IF.) until the forge shop is ready for further 
the 


initial ingot heat is retained and economy 


new steel plant holding furnaces 


them steadily at moderate temperature 


operations on them. Thus, most of 


*See Metal Progress, October 1947, p. 584. 





Fig. 1 Orderly Arrangement of the New Melt Shop Is 


Evident in This View Taken at Crane’s-Eye Level. Ingot 
pouring area is at the lower left. Large trailer is used 
to move hot ingots across a street to the forging shop 


of operation improved over the former prac- 
tice of having to heat cold ingots for forging 
There are four such furnaces, three of 
150-ton capacity in which several ingots may 
be placed; the fourth is somewhat smaller, 
even though it is designed for single large 
ingots weighing up to 55 tons. Holding fur- 
naces are of unusual design in that they 
incorporate a water seal around the car in- 
stead of the conventional sand seal. The 
water seal was pioneered by Fink! engineers 
a number of years ago and is used on other 
furnaces in the heat treating department 


ELECTRIC MELT SHOP 


The construction of the melt shop noted 
at the very outset of this article may be re- 
garded as the start of the fourth phase of 
the firm's development Historically, the 
company has purchased its steel in the form 
of large-sized ingots and blooms from steel 
mills principally in the Pittsburgh area. All 
forming operations at the Chicago plant in- 
volve direct forging from this raw material, 
Fink! having no rolling mill 
time, about 70° 
steel, 30° 


At the present 
of total output is of alloy 
of carbon steel. 


In the face of increasing production and 
in a period when shortages of forging ingots 
made it difficult to buy sufficient tonnage, it 
gradually became apparent that supply prob- 
lems would be eased and a number of impor- 
tant added economies might be realized by 
setting up a self-contained melt shop. Savings 
on the freight costs of ingots secured outside 
the Chicago district, on the cost of reheating 
them for forging, on the expense of main- 
taining a substantial inventory of ingots, and 
the obvious advantages of making your own 
steel to your own specifications as against 
buying it on the outside —-all these factors 
motivated the decision to erect a modern 
melt shop despite relatively high equipment 
costs. It was believed that this addition to 
plant facilities would improve control of 
steel quality, while output could be geared 
to the varying demands of the forge shop 

Two new 30-ton, Pittsburgh "Lectromelt, 
top-charge basic electric furnaces were in 
stalled in a completely new 75 x 425-ft. brick 
and steel mill building shown in the accom- 
panying view. They are served by two over- 


head cranes, one of 100-ton capacity (with 
20-ton auxiliary hoist) and the other of 40- 
ton rating with 10-ton auxiliary. 
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New Melt Shop for Forge Plant 


Heavy purchased scrap is stored in out- 


side concrete bins about 


10,000 


accommodating 
load it 
buckets carried on a transfer car which can 


tons. Cranes into charging 
be moved quickly into the building, under 
the traveling crane and thence to the furnace 
the 
arrangement, 


being charged Buckets have “clam- 


shell” 


carry 20 to 25 tons of scrap, almost sufficient 


bottom-drop and will 
for one furnace charge. 


Balance of the charge is made up of 
ingot butts, crops, flashings, scale and other 
home serap. The latter material is handled 
by crane and magnet having a combination 
of SR-4 strain gage on the magnet connected 
to a direct-reading electronic potentiomete 
in the crane cab. This gives an instantaneous 
reading of the weight being lifted and speeds 
up the charging operation. 

Initial heats of steel were poured early 
in April 1952. They were of fine-grained 
S.A.E. 1035 killed steel, and were designed 
more or less to break in crews and equip- 
ment prior to processing the first alloy heats. 
A typical log of one of these first carbon 
steel heats is shown in Table I 

Tilting mechanisms for the furnaces are 
floor 
well 


and a 
between 


erected below level, 


lined 


concrete- 


pit or facing spouts 
accommodates ladles large enough to receive 


a full tap (of both furnaces, if necessary 


All ingots are poured big-end-up with hot 
tops 


(The ingot hot top also serves as a 
A variety of different 
sized molds is stocked, ranging from 19 to 


tong-hold in forging.) 


Table I — Log Sheet for Carbon Steel Heat 


latter 
sizes requiring the contents of both furnaces. 


54 and even 62 in. diameter, the two 

Ladles are handled from furnace to ingot 
pouring pit by overhead crane, conventional 
types of 30 and 50-ton, bottom-pour ladles 
being used. 

Oxygen is used regularly when finishing 
electric furnace heats, to bring the carbon 
content within specified limits. Therefore, a 
complete piping system has been installed in 
the with a 
oxygen where 


melt connecting 
the 
manifolded into plant lines through pressure- 


reducing valves. 


shop, liquid 


station in yard gas is 
The lines also are carried 
to the adjoining chemical and metallurgical 
laboratory, which is the focal point for oper- 
ating control data. 
Temperature and Metallurgical Control 
Temperature of the steel bath is an im- 
portant factor affecting its quality, particu- 
larly if an alloy heat. Temperature at tap 
is a measure of fluidity, while temperature 
at the time of alloy additions and oxygen 
lancing has an important bearing on metal- 
quality. To the 
control, a “ 


lurgical aid melters in 


establishing close dunker”, or 
immersion Rayotube pyrometer equipment 
(Leeds & Northrup), has been installed. It 
consists basically of a steel tube about 8 ft 
long with a ,*,-in. orifice in one end and an 
enclosed radiation-sensitive device sighted 
The orifice end is 
the bath 
approximately 4 see.; clean, dry air under 
the tube 


The air forms a bubble or 


through the orifice. im- 


mersed in the molten metal of for 


pressure keeps clear of molten 
metal and slag. 
pocket in the bath immediately beyond the 
orifice and the temperature is 
measured in terms of radiation 


from the molten steel forming 





8 
10 





10: 
10:: 
10: 


11: 


20 


50 a.m. 
205 


14 a.m. 
40 a.m. 


a.m. 
00 a.m. 


a.m. 


CHARGE 


OR OPERATION METALLICS 


1,500 Ib. 
10,000 
19,780 
20,600 

4,620 


Lime and scale 
Flashings 

Plate 

Crops 

Pig iron 

Current on 

Lime and pig iron 
Fluorspar 


500 
1m. 
m. Ferrosilicon (50% ) 
Ferromanganese (80% ) 300 
Ferrosilicon 
Aluminum 
Tap completed 
Four ingots poured. 


WEIGHT 
NON METALLICS 


500 Tb 


500 
100 
180 (to block heat) 


240 (to ladle during tap) 
38 (to ladle during tap) 


57,803 Ib. total metallics 


the walls of the pocket. The 
end of the tube is protected with 
a replaceable graphite tip plus a 
36-in. protective sleeve of heavy 
cardboard pushed over the end. 

The immersion unit is con- 
nected by electric cable to a 
high-speed indicator-recorder 
the fur- 
The sensing element of 


located convenient to 
naces, 
the tube is a sealed system of 
and thermo- 


couples in series. Its successful 


windows, lenses 


operation is dependent upon a 
supply of clean, dry air, so a 








Elapsed time from charging: 
Power consumption, 13 kw-hr. 
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3 hr. 50 min. 


120 


Tap temperature, 2970° F. 
Pouring temperature, 2840° F 


supply unit (including flow reg- 
Continued on p. 196) 





By P. F. George and H. A. Diehl, Magnesium Laboratories, Dow Chemical Co., Midland, Mich. 


7. CHARACTERISTICS Of failure-fractures 
of magnesium castings used in normal 
load-carrying components and reciprocating 
units give a reliable clue to the cause of fail- 
ure. Examination is made with and without 
magnification of the surfaces, the magnifica- 
tion being 25 to 100 ** (herein called 
macro-examination) and up to 250 x* 
(micro-examination). A_ stereo-binocular 
microscope and oblique lighting are used for 
the lower magnifications, a metallograph for 
the higher powers; a conventional speci- 
men mount is made of the area of the 
fracture for the latter procedure. A sche- 
matic plan for distinguishing the cause of 
fracture by a systematic examination is 
given in the data sheet on page 96-B. 
Visual Examination A 
should be examined without magnifica- 


fracture 


tion to detect differences in texture and 
color over the entire surface (oily samples 
can be cleaned in acetone or perchlorethy- 
lene), and to locate the origin of failure. A 
smooth, fan-shaped fracture with a definite 
starting point is almost sure to be due to 
fatigue. Texture of the fracture shows the 
distance fatigue progressed until the rest of 
the section failed by tension or impact. 
Stress-corrosion cracking, although uncom- 
mon in magnesium casting alloys, has many 
starts and branch cracks, often visible in the 
surface of the casting near the start of the 
main fracture. 

Macro-Examination Fractures which 
have flat facets or cleavage planes are either 
fatigue cracks or stress-corrosion cracks. 
Careful examination at low power will dis- 
tinguish between them; many branch cracks 
occur in the stress-corrosion fracture which 
are absent from the fatigue fracture. 

A fracture which is irregular and con- 
tains few, if any, branch cracks is either a 
tension failure or a fracture which occurred 
If the metal 
is in the as-cast state, the tension fracture 
will be completely irregular and will contain 
no facets. Metal in the T4 or T6 condition 
(A.S.T.M. designation: T4 is solution heat 
treated; T6 is solution heat treated plus ar- 
tificially aged) will show 


at a temperature above normal. 


scattered small 
facets when fractured in cold tension. Frac- 
tures in T4 or T6 metal which have occurred 
above 450° F. will be intererystalline and 
have flat grain surfaces. 
crystalline cracks 


In general, trans- 


show the flat facets 


whereas the intererystalline cracks show 
wave-faced crystallite faces. 
Micro-Examination of As-Cast Metal 

The intermetallic compound at the grain 
boundaries determines the path of the frac- 
ture when the metal is broken in tension 
Figure 1 shows the profile of such a break 
with the path of the main fracture progress- 
ing along the grain boundaries with short 
cracks across compound particles near the 


fracture. The fracture occasionally takes a 


Identification of Fractures 


in Cast Magnesium Alloys 


transcrystalline course when the compound 
network is not continuous and tends to fol- 
low the voids if porosity is present. 
Intercrystalline fractures which do not 
show the small cracks across the compound 
particles near the main crack are due to 
failure above 450° F.  Intercrystalline paths 
are taken by fatigue fractures that occur 
above 300° F. 
above the 


Cracks produced by stressing 
eutectic temperature, such as 
shaking a casting from the mold before the 
eutectic has solidified, appear as a continu- 
ous line of porosity, as shown in Fig. 2. 
Fractures resulting from stress-corro- 
sion and fatigue follow a_ transcrystalline 
path. The fatigue fairly 
straight and are not affected by intermetallic 
compounds or even porosity. 


fractures are 


There are no 
short cracks in the compound near the fa- 
tigue portion of the fracture, but cracks will 
be found in the tension failure with which 
this fracture always ends. Figure 3 shows a 
characteristic fatigue fracture in AZ92 alloy. 

Metal 
have many branch and 


failing by stress-corrosion will 
parallel cracks 
Stress-corrosion cracks also tend to follow 
definite planes in each crystal and avoid 
intermetallic compounds (if present). Pro- 
file of a stress-corrosion crack is shown in 
*Eprron’s Foornore The original micros were 
made at these standard enlargements, but have been 


reduced in reproduction to the magnification shown in 
the captions. 
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Fig. 2 
Cast 
above the 


the crack 


lension Fracture in As-Cast 
AZ 63 Intererystalline fracture 
follows intermetallic compounds. 
Short side cracks in the compound 


are near the main fracture. 175 x 


1 Shear 

but show 
Shear frae- 
tures are usually easy to determine. 

T4 or T6 Metal 
tures 
to 
300 


Fig for as-cast AZ63 alloy frac- 


tures are also transerystalline 


many twins near the fracture. 
Intercrystalline frac- 
in the T4 condition are due 
150° F 


cracks 


in metal 


tension above and fatigue above 
F. Hot-short 
line, as described above for as-cast 


Most in T4 or T6 
transerystalline. If the rupture is irregular 


are intererystal- 
metal. 

fractures metal are 
by following definite planes in erystals, it is 
caused by either tension or stress-corrosion. 
if 


stress-corrosion 


have few, 


the 


Tension failures any, 


branch cracks, while 


Fig. 4 5 
ing in 
branch 
planes 


-c. 


Fig. Pension 
\Z02 in T4 Condi 
is transerystalline 
Side are 


Stress-Corrosion Crack 
As-Cast AZ63 Alloy. Many 
cracks follow definite 
in erystal, 85 


each eracks 
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AZO: 


interconnected 


Hot Fracture in As- 
3 Alloy. With metal 
eutectic temperature, 
follows 


Fig. 3 Fatigue Fracture, 
Straight and Transcrys- 
talline, in As-Cast AZ92. 
(The dark areas are lamel- 


lar precipitate 150 » 


a series of 


voids. 75 x ) 
lension cracks tend to fol- 
after 


heat treatment; stress-corrosion cracks will 


type has many 


low any undissolved compounds left 


avoid them. Figure 5 shows a tension and 


Fig. 6 a stress-corrosion fracture in AZ92 in 
the T4 condition. 

If the transecrystalline cracks are fairly 
straight, they can be due to fatigue, shear or 
stress-corrosion. 


perhaps Stress-corrosion 


failures have many branch cracks some- 


where on the fracture, while the fatigue and 
shear cracks have very few. The metal will 
twins near a sheat 


be 
83 


contain an abundance of 


fracture, while only a few twins will 


present near a tatigue fracture 


Fig. 6 Stress-Corrosion Crack 
ing in AZ92 (T4) Transerys 
talline and Follows Definite 


Planes. Many branch cracks. 85 


1-Fracture in 
tion. Fracture 
but irregular. 
short. 200 x 


Is 





By Harold WN. Ipsen and Donald R. Mathews 


President and Metallurgist, respectively, Ipsen Industries, Inc., Rockford, Il. 


TNTIL RECENTLY the use of controlled pro- 
l tective atmospheres in the tempering of 
iron and steel articles was not given much 
serious consideration. The oxide layer was 
not detrimental because a much heavier oxide 
was already present due to the preceding 
heat treatment 

The picture began to change when clean, 
bright, scale-free work was consistently pro- 
duced at the higher heat treating tempera- 
tures. (An article discussing some phases 
of this development was 
published in the Febru- 
ary 1951 issue of Metal 
“Bright Hard- 
ening, Carburizing, and 
Carbo-Nitriding” by H. 
Ipsen and R. 


Progres S$: 


Krogh.) 

Metals engineers then naturally looked for 
a tempering process which would retain the 
bright surface and eliminate subsequent 
cleaning or pickling. 

In spite of this usual preference for 
bright tempered work, an oxide coating 
formed under carefully controlled conditions 
often is highly desirable. This, however, is 
true only if the proper oxide is produced as 
a rather thin layer. 

The controlled atmosphere tempering 
process, therefore, can be thought of in two 
very distinct ways: First, as a bright tem- 
pering process in which oxidation is to be 
avoided to as great an extent as commercially 
possible and, second, as a process of con- 
trolled oxidation in which a particular oxide 
of definite thickness is formed. 

The purpose of this paper is to describe 
briefly the theoretical considerations involved 
and the desirable conditions to be striven for 
in carrying out either scheme. An appro- 
priate process and equipment will then be 
described in some detail. 


LOW-TEMPERATURE SURFACE REACTIONS 


Careful control of the atmosphere is the 
first essential in regulating the reactions be- 
tween it and the steel surface. Separate con- 
sideration will be given to the two types of 
controlled atmosphere tempering — bright 
tempering and controlled oxidation. 

Bright Tempering —— Since a bright tem- 
pering operation is largely concerned with 


avoiding oxidizing reactions, an atmosphere 
is required which has highly reducing prop- 
erties and will, therefore, tend to combine 
and fix any oxygen which approaches the 
steel. At the same time the atmosphere 
should have sufficient carburizing potential 
so carbon will not be removed from the sur- 
face of the higher carbon steels. 

It has been found that an “endothermic” 
base atmosphere satisfies these requirements 


very well. It is prepared by the partial com- 


bustion of fuel gas in contact with a heated 
catalyst; the composition of the resultant gas 
mixture varies with the ratio of air to gas 
fed into the preparation unit. A typical ap- 
proximate composition suitable for bright 
tempering is 18% 
hydrogen, 1.0° 
vapor, 0.0° 


carbon monoxide, 35° 
carbon dioxide, 2.0% water 
methane, and 44% nitrogen 
Hydrogen furnishes the reducing properties 
while carbon monoxide provides the carbu- 
rizing potential. 

An early difficulty encountered with en- 
dothermic gas was the deposition of carbon 
on, the work at low tempering temperatures 
or during cooling from higher tempering 
temperatures. Carbon monoxide decomposed 
into carbon dioxide and carbon, thus 

2CO = CO, + C (1) 

This reaction could be prevented by a proper 
amount of water vapor, and this could be 
measured by dew point readings. An increase 
in water vapor results in a chemical reaction 
between carbon monoxide and the added 
water, as shown by the equation 

H,O + CO = H, + CO, (2) 
This reduces the quantity of carbon monox- 
ide in the atmosphere and controls its tend- 
ency toward carbon deposition or sooting. 

It was found that 2°2 H.O was sufficient 
to prevent carbon deposition on the work. 
This corresponds to a dew point of +65° F. 
Even though considerable carbon monoxide 
remains in the altered atmosphere, the re- 
sulting rate of decomposition seems to be 
sufficiently low so that no sooting occurs 
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Temperature Ranges for Oxidation 


with normal temperature and time cycles 
On the other hand, lower percentages of 
water vapor in the atmosphere seemed in- 
variably to result in the deposition of con- 
siderable carbon 

However, there must be a limit placed 
on the water vapor, else the carburizing po- 
tential will be lowered. This potential varies 
with temperature and the carbon content of 
the steel and is better determined by experi- 
ment than by prediction. It can be stated in 
general terms that for the comparatively low 
temperatures and short time cycles involved 
in tempering it is not difficult to maintain 
the surface carbon concentration without 
change. The balance between carburizing 
and deearburizing reactions is close enough 
and the diffusion rates are low enough to 
maintain substantial equilibrium. 

The original difficulties, therefore, gen- 
erally are resolved into the single problem 
of sooting, and this is prevented by control- 
ling the dew point of the protective atmos- 
phere, as described above. Dew point is 
controlled by simply varying the proportions 
of air and gas being reacted in the endother- 
mic generator. The actual ratio required to 
produce a given dew point will depend en- 
tirely upon the composition of the fuel gas 
being used, and again is a matter for pre- 
liminary determination. 

Properly controlled, as outlined above, 
there is no problem in producing bright tem- 
pered work with an endothermic atmosphere. 
The resulting articles are clean, bright, and 
scale-free. They are ready for subsequent 
processing operations, such 
painting, 


as plating or 
without the need for cleaning or 
pickling operations. As can readily be real- 
ized, the savings in processing cost and time 
are considerable 


CONTROLLED OXIDATION 


In controlled oxidation processes the 
object is to produce a particular form of iron 
oxide of controlled composition and thick- 
ness. The desired oxide is the magnetic iron 
oxide, Fe,Q,, and the process must form 
Fe,O, in preference to other oxides of iron. 
Magnetic oxide is tight and adherent and 
possesses the advantages listed below: 

1. Increased life of many high speed 
steel cutting tools. 
2. Improved service in parts subject 
to wear; it “holds” the lubricant. 
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3. Corrosion resistance is enhanced. 

4. A pleasing bluish-gray to bluish- 
black appearance. 

+. Visual proof that the 
operation has been performed. 
Admittedly, the 
bright tempered surfaces are preferred; 


tempering 
6. Ease of cleaning. 


however, the controlled oxide coating can 

be much more easily removed by pickling 

than the oxide produced by uncontrolled 

exposure to an ordinary air atmosphere 
during tempering. 

7. In the electrical industry the oxide 
coating provides desirable insulating prop- 
erties for cettain parts. 

There are three temperature ranges of 
importance. Their limits are not definite, 
fixed temperatures, but are believed to vary, 
depending upon the time of exposure and the 
composition of the material treated. The re- 
actions which occur when iron and steel are 
exposed to air atmospheres and water atmos- 
pheres in these three temperature ranges will 
be discussed. 


300 to 700° F. 
contact with air or water in this temperature 


When steel is heated in 


range, formed, the 


thickness depending upon the temperature 


superficial oxides are 


and time of exposure. Even prolonged treat- 
ments at 700° F. and below will not produce 
oxides which are objectionably thick, they 
merely color the steel. Since the oxide is not 
of appreciable thickness, no control is neces- 
sary unless the so-called “temper color” is 
objectionable. 

The oxide of iron formed in this temper- 
ature range is believed to consist entirely of 
Fe,O,. It is formed by the following reactions 
in air and water atmospheres: 

3Fe + 20, 
3Fe + 4H,O 


Fe,0, 3 
Fe,O, + 4H, 4) 
As temperature and time are increased, the 
color of the oxide changes from a straw colot 
to a dark blue. 

700 to 1060° F.--In this temperature 
range Fe,O, is still the predominant oxide 
formed according to reactions (3) and (4) 
The color ranges from blue to bluish-gray 
or bluish-black in appearance. The rate of 
reaction is greater than in the lower temper- 
ature range and, if exposed for too long in 
air, the oxide is apt to become loose and 
flaky. 
taining the proper amount of water vapor, a 


When exposed to an atmosphere con- 


hard, adherent coating is formed with the 
desired properties. 
Excessive air must not be present in the 


atmosphere. A combination of air and mois- 










ture is likely to produce ferric oxide, Fe,O,, Requirements of Ideal Process 


which is a loose, powdery oxide, possessing 











none of the desired properties: extended period without harming the surface, 
{Fe + 6H.O + 30, = 4Fe(OH), (5) thereby resulting in a bright surface after 
1Fe( OH) 2Fe.O, + 6H,O (6) tempering. 


; , . 3. Use of water as an oxidizing atmos- 
Both air and moisture are necessary for these ; ; 
; . é' phere when controlled oxidation is desirable 
reactions, and the reactions can conceivably a : 
oa , kate" : ‘ lhe water can be admitted directly into the 

occur if humid air is used. Note that the 
; : ‘ 4 furnace heating chamber without resorting 
moisture used in the first reaction is regen- ; 
ae ; to the extra complication of a steam pipe 
erated in the second The above reactions 


















from a process line or a separate steam 


are, therefore, always to be guarded against 





, : , generator. 
in a controlled oxidation eycle. 


1060 to 1400° F.-- When steel is exposed 
to air or water in this temperature range, 
ferrous oxide, FeO, forms adjacent to the 


$4. Further control over the controlled 
oxidation process by using the endothermic 
atmosphere during the early part of the heat 


ae ing cycle and supplanting it with a moist 
steel surface and subsequently oxidizes to 
i ‘ atmosphere at the end. A prior heat treating 
the higher oxides of iron, Fe,O, and FeO 
vei : 2 operation such as tempering or annealing 
rhe resulting oxide coating is very complex 
: : can then be performed in the same equip- : 
in structure and consists of at least three 


ment but entirely independent of the final 





















layers, with FeO bordering the iron and 
followed in turn by Fe,O, and Fe,O,. Under 
the microscope the FeO is generally darker 


oxidation; the articles are bright until ready 
for the oxidation portion of the evele. Thus 


: : < the oxidation can be held under closer con- 
or more grayish than Fe,O,, while FeO 
; Phe ag trol and can be carried on for any desired 
may vary in color from a bluish-black to its ; 
‘ time at any temperature 
more normal color of red or brownish-red hs 
; 5. Incorporation of an atmosphere- 

the familiar iron rust 
; sealed cooling chamber and quench tank as 
In this temperature range the relative +, 
‘ an integral part of the furnace Transfer 
thicknesses of the respective oxide layers are 
‘ : from the heating chamber can then be done 
determined largely by the temperature. FeO 
Desa in a protective atmosphere, and cooling can 


A A I A Tt A ON) A et 2 


grows in thickness with increasing tempera- 
tures while the Fe,O, and Fe.O, layers thicken 
very slowly. When cooled, the FeO is un- 
stable below 1060°F. and dissociates as 
follows: 


be carried out in a variety of mediums and 
at any desired speed. The process time can 
thus be shortened considerably and greater 
control maintained over the results 


{FeO 





Fe,O, + Fe .¢) Fig. 1 Part of Laboratory Devoted to Studies of 
Production Heat Treating Showing Draw-Quench 


This is undesirable if optimum properties of ; . 
I alti (DQ) Combination Tempering Unit at Right 


























the coating are wanted, because the finely 
divided iron particles promote corrosion and 
lower the electrical insulating properties. 
However, in rough work, the oxide layers and 
the iron particles may not be objectionable. 





DESIRABLE CONDITIONS 





As a result of the study of the theory, 
advantages, and applications of controlled 
atmosphere tempering, it is now feasible to 
accumulate a list of desirable conditions 
which should be striven for in developing 
an ideal process 

1. A commercial furnace which can be 
used interchangeably as a bright tempering 
unit, a controlled oxidation furnace, or an 
air atmosphere tempering furnace 

2. An endothermic atmosphere which 
ean be in contact with iron or steel for an 
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6. Clean, bright surfaces on parts going 
into the furnace are necessary if satisfactory 
results are to be obtained. This is especially 
true in controlled oxidation eyeles for which 
ground surfaces are ideal; surfaces must also 
be clean and free of oil or #rease. 

Keeping in mind the desirable conditions 
outlined for an ideal process, Ipsen Indus- 
tries, Inc., has developed two new series of 
controlled atmosphere tempering units, trade- 
named Series “D” and Series “DQ”. 


COMPACT, VERSATILE SYSTEM 


The Series “D” tempering units were de- 
signed specifically for controlled atmospheres, 
although they can be used interchangeably 
with conventional air atmosphere. It con- 
sists of the furnace-end of the combination 
shown in the general cross section, Fig. 2, 
to the right of line A-A, except that the door 
at the left end of the heating chamber is 
replaced by a solid wall. Ground door frames 
and door plates practically eliminate leakage 
Standard baskets are used, so load can be 


Fig. 2 General Drawing (Longi Ss 
tudinal Cross Section) of Furnace 

for Tempering or Low-Annealing 
Metallic Parts in Controlled Atmos 

phere and for Cool 

ing Them at Cor 


rect’ Rates in Ap aa hir-Rem 
propriate Mediums a Cylinders 


Quench | 
Safety Vent, ervoin | 


Gas-Tight 
ee i. Shrouding 
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Ground Surfaces Woter. 
Peep Hole Woter Jacket / Door Guides 
Cooling/ Chamber 


Exit Table \ Puller Dogs. 
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Reor Gas 
Curtains Guides 
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Quench || Tank 
pavennanel 


completely processed from a hardening or 
case hardening treatment through washing 
and bright tempering or controlled oxidation 
operations without removing them from ihe 
Laskets. Baskets are moved from place to 
place by roller-conveyers which are swiveled 
to change the direction of movement. When 
separate units wash, heat treatment, bright 
tempering - are combined in one assembly 
line, an extremely compact system results 

The longitudinal section shows the forced 
convection-type system of atmosphere cir- 
culation. An alloy fan circulates the atmos- 
phere continuously through the electrical 
heating element and then through the load. 
Unusually uniform temperatures are main- 
tained throughout the load. The heating 
element is designed for easy replacement and 
is electrically rated for rapid recovery when 
a cold load is charged. 

When this unit is used with an endo- 
thermic controlled atmosphere, either bright 
tempering or controlled oxidation can be 
done. The endothermic atmosphere is main- 
tained during the entire heating and cooling 
eyele of a bright tempering operation, and 
the moisture is controlled at a dew point 
suitable for the composition of the steel and 
the temperature. Work is cooled in the fur- 
nace to about 400° F., and remains bright 
while cooling further in open air 

If a slight blue temper color is not ob- 
jectionable, the load can be removed some- 
what hotter than 400° F. and either cooled in 
air or quenched. As indicated earlier, if a 
load is cooled in air from as much as 700° F 
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Woter Connection Surfaces 


Safety Vent 
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Fig. 3 


Stampings Made From A.LS.1. 1010 Steel and Cap 


Screws Made From C-1038, As-Received and After Controlled 


Oxidation in Moist Atmosphere for 15 Min. at 1000° F. 


Previ 


ous tempering or annealing was 1 hr. at 1000, 1200 and 1400° F. 


only superficial oxides or temper colors will 
form. Even this effect would be minimized 
if liquid quenching were permissible. For 
many applications slightly colored surfaces 
made by one of the above methods would be 
completely satisfactory; however, the oppor- 
tunity always exists of producing absolutely 
bright work when it is preferable. 

Capacity of such an in-and-out furnace, 
well insulated, is restricted by the time re- 
quired for the furnace and load to cool from 
heat treating temperature to safe removal 
temperature. Hence the draw-quench (“DQ”) 
combination shown in Fig. 2 and described 
at some length later on. 

When the “D” unit is used for controlled 
oxidation, an endothermic atmosphere is used 
during the heating cycle and also for a prior 
tempering or annealing operation, if desired 
If clean work is merely to be colored, the 
atmosphere is maintained until 750 to 1060° 
F. is reached. In work which does not re- 
quire the best possible oxide coating, temper- 
atures approaching 1400° F. have been found 
satisfactory when time at that temperature is 
not too great. 

After the load has reached selected tem- 
perature, the flow of endothermic gas to the 
furnace is discontinued and a measured 
quantity of water is led into the furnace at 


a controlled rate. Thickness of the magnetic 


oxide coating is controlled, within useful 
limits, by control of time, temperature and 
moisture during this portion of the cycle 
The articles are then removed from the 
furnace and either cooled in air or liquid 
quenched. While air cooling, the articles 
are protected against further extensive oxi- 
dation by the oxide coating already formed 
in the furnace. The result is a tenacious 
oxide coating with a pleasing appearance 
Oil quenching results in a darker ap- 
pearance due to the oil in the film. This 
coating is usually regarded as more pleasing 
in appearance and it has the additional ad 
vantage of being considerably more resistant 
to corrosion. Either soluble oil or standard 
quenching oil can be used for the quench. 


PREATMENT FOR CONNECTING RODS 


Figure 3 shows some finished work but 
the process is by no means limited to small 
parts. For example, the standard basket 
holds 260 Ib. of forged connecting rods made 
of S.A.E, 1045; they are first bright hardened 
by heating to 1550° F. and quenching in oil at 
125° F. to Brinell 380 to 429. The entire bas- 
ketload is then moved on a roller-conveyer to 
an Ipsen W-300 washer unit which removes 


the quenching oil by a single-stage dip wash. 
The load is next conveyed to a D-300 tem- 
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METAL 


pering unit maintained at 1200°F. After the 


load reaches temperature, it is maintained 
for 1 hr., 
1000" F. 


and then cooled in the furnace to 
The flow of endothermic atmosphere 
gas is then discontinued and water is imme- 
diately admitted to the heating chamber at a 
predetermined rate for 10 min. 

The 


furnace, 


load is then from the 
to a quench tank and 
The Brinell hard- 
ness after this complete treatment is 207 to 
aad. A 


covers all 


removed 
conveyed 
quenched in standard oil. 
blue oxide 
the 
and protects them against atmospheric cor- 


pleasing dark coating 


surfaces of connecting rods 
rosion until further machine operations, as- 
sembly, norma! 
the 
previous air atmosphere tempering, has been 
Controlled 


able to bright tempering because if there is a 


and an extended time in 


service. Sand-blasting, which followed 


eliminated oxidation is prefer- 
time lag in machining and assembly, bright 
tempered rods would rust. 

Figure 3 compares the results of three 
oxidation cycles and the appearance of the 
material as The 
1000, 
respectively, for 1 hr. 
cooling to 1000° F, 


received. heat treatments 
1200 and 1400° F., 


followed by furnace 


were carried out at 
and then a 15-min. con- 
trolled oxidation cycle in a water atmosphere 
These parts were removed from the furnace 
and oil quenched; air-cooled samples gave 
practically identical results 
Series “DQ” Tempering 
and 2) 


Units (Fig. 1 
are fully automatic, sealed units in- 
cluding a heating chamber separated from a 
combination cooling chamber and quench 
tank by an inside door. A controlled endo- 
thermic atmosphere exists in both heating 


and cooling chambers, insuring that the parts 


being treated will not contact air at any time 
during heat treatment 

Details of the heating chamber and en 
trance door are practically identical to those 
of the “D” units described above. The quench 
tank is equipped with heating elements and 
cooling control of the 
temperature of the quenching medium; the 
temperature of the 
chamber is separately controlled, also auto- 
matically 


coils for automatic 


water-jacketed cooling 
Quenching medium is circulated 
by two two-speed 
Sealed 


curtains 


motor-driven propellers 


doors at front and rear have flame 


to eliminate air infiltration during 


charging and discharging. 


The “DQ" units are completely auto- 
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matic and can be through 


program of heating and cooling by electric 


operated any 


timers and selector switches in a_ circuit 


controlled by a single start button. The only 
labor required is to push loaded baskets into 
the heating chamber from the entrance table. 
At the end of the pre-set heating and temper- 
the 


a transfer mechanism, operating 


ing cycle intermediate alloy door is 
raised and 
through the cooling chamber, reaches in and 
moves the basket into the cooling chamber 
If the the basket 


remains in the cooling chamber. However, 


load is to be air cooled, 


if the set eyele includes a quench, an elevator 
immediately lowers the basket into the tank 
time. 


for the correct Circulation of quench 


is automatically timed for either available 


the then 
transfer to the exit table 


speed; load is raised ready for 

It is obvious that this unit can perform 
the same tasks as the in-and-out batch unit 
the 


is recommended for 


described in first part of this article 


The former bright tem- 
pering al intermediate production rates, the 
“draw-quench” unit for high rates of pro- 
duction since no furnace cooling is required 
even from the higher tempering tempera- 
tures. A new load can be charged into the 
heating chamber as soon as the previous load 
is pulled from the heating chamber into the 
cooling chamber. 
When these high-production 


units are 


used for controlled oxidation the choice of 


air cooling or liquid quenching still exists 
As already described, when a blued finish is 
desired the work and furnace are cooled to, 
1000" F., the 


measured amount of 


say, input of gas stopped, a 


water gradually intro- 
duced, and within 10 to 15 min. the work is 
ready for transfer into the cooling chamber 

the 


Work and baskets are cool when finally re- 


Quenching is automatic within unit. 


moved from the cooling chamber. Consistent 
work is more easily produced when time and 
quenching cycles automatically 
trolled. the 


panel will consistently duplicate the results 


are con- 


Identical settings on control 
obtained previously with trial loads or with 
former production runs. 

Adaptability to Nonferrous Metals In 
addition to the applications mentioned, the 
treatment of many nonferrous metals is pos- 
sible. For example, the solution heat treat- 
ment of aluminum, the annealing of copper 
or brass, and the precipitation or solution 
heat treatment of beryllium copper can all 


be carried out in this equipment 8S 





Making Good Toolsteel at Latrobe 


rypw peirrsspurGH, after too long a lapse, to 
find handsome new buildings all over 
the place, many using much stainless steel 
for exterior shell “curtain wall”, is the 
architect's term and fell to wondering 
how all the new tenants would find their 
way into this area of narrow streets, badly 
choked with traffic ever since the automobile 
supplanted the trolley and interurban. 

Hospitable Latrobe Steel Co. sent a nice 
new Cadillac to taxi some of the editor- 
guests to the plant, 40 miles across charm- 
ing green hills. Latrobe's staff wanted us to 
see their latest achievement a 10-in. bar of 
tungsten-molybdenum high speed toolsteel, 
10 ft. long and weighing 2500 lb. They en- 
thusiastically called it a “perfect” bar a 
word so shunned by fussy editors that it 
should be defined: This bar has no visible 
surface defects or Magnaflux “indications”. 
It is sound that is, an ultrasonic reflecto- 
scope tuned to discover any internal discon- 
tinuity of 0.0015 sq.in. area shows no “pip” 
on the oscilloscope no matter where the 
resonating crystal is placed. Disks cut from 
the ends, hardened, polished and etched, 
show no white spots. Maximum variation 
in composition, edge to center or end to end, 
is 0.02% C, 0.150 W, 0.12% Mo. 

No mean performance, you will admit, 
and the result of a continued compaign for 
improved quality instituted by M. W. Sax- 
man, president more than 10 years ago. 
David Giles @, vice-president at the time, 
believed that most progress could result: by 
controlling the segregation of the complex 
carbides in both tool and die steels. Pro- 
gressive consumers of toolsteels had long 
before pointed out that excessive carbide 
segregation was the cause of many subse- 
quent troubles like forging bursts, erratic 
machinability, irregular hardenability and 
warpage, and variable performance of tool 
or die. However, the suppression of this 
perfectly natural phenomenon was some- 
thing else again. Nevertheless, by 1945 Giles 
was able to produce consistently average- 
sized bars and blocks of notably uniform 
macrostructure. Of recent months the same 
metallurgical control has been extended to 
much larger masses. 

S. G. Fletcher @, now Latrobe's chief 
metallurgist, showed the Editor the melt 
shop without disclosing the answer to the 


864 question, “How is it done?” Without 
snooping about to discover the answer, many 
items of good steelmaking practice, widely 
recognized as such, were noted All the 
small serap, both own and purchased, is 
melted, well blown with oxygen, refined, and 
cast into small blocks of known chemical 
composition, free of the hydrogen’ which 
would inevitably enter metal made from oily 
waste, and tend to cause “flakes” or forging 
bursts. Temperature of molten steel is 


measured before tapping and during teem- 


____ Oritical Point 


SY THE 





ing. Open ended ingot molds are fairly short 

and fat and are set on copper stools. Pipe 

is prevented by Kellogg equipment which 

plays an electric are on the ingot top 

Each of the 30 stations is served by its own 
Lincoln are welding generator.) Ingots are 

cogged before going cold; all such billets 

must pass ultrasonic tests for internal 
soundness before further work, and before 

any unrecorded irregularity in production 
routine is forgotten. Decarburized surface 

is ground off before finish rolling. Each end 
of each finished bar is sawed off, the disks 
ground, etched and inspected for center seg- 

regate and “decarb” before shipment. 

It is impossible to resist speculation as 

to how the distribution of carbides can be 
controlled. As a matter of fact, segregation 

is causing trouble in other metal products 
especially complex castings and heavy steel 
forgings and if the Latrobe method has 
any generality, it could usefully be installed 
by foundrymen and tonnage steelmakers. Two gen- 
eral principles are known to the Editor, who makes 
no claim to omniscience: One casts metal slowly, 
just as fast as it solidifies, but there is no elaborate 
ingot-pit equipment at this plant in Latrobe. The 
other scheme is to introduce inoculants of some sort, 
either from the slag during high-temperature refin- 
ing or designedly added as a pinch of something 
sodium, calcium, aluminum, titanium (?) which 
forms a harmless minor constituent that freezes 
almost simultaneously with the iron in a cloud of 
particles capable of seeding the immediate crystal- 
lization of carbide, 8 
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PRODUCT * 


Ferroboron 
Min. 10.00% 
Boron Grade 


Min, 17.50% 
Boron Grade 


ALLOYS FOR THE STEEL, IRON, AND NON-FERROUS INDUSTRIES 


NOMINAL COMPOSITION 





BORON ALLOYS 





Silicon. . 
Aluminum 
Carbon.. 
Silicon 
Aluminum 
Carbon 


. «max. 1.50% 


-max. 1.50% 
.max. 1.50% 


max. 0.50% 
-max. 0.50% 


Increases hardenobility 
of steel; also, for addi- 
tions to malleable iron 
and aluminum alloys. 





Manganese-Boron 


Boron...... 
Manganese. . 
Silicon... .. 
Carbon. ... 


min. 17.50% 
approx. 75% 
max. 1.50% 

-max. 3% 


Used to cleanse and de- 
oxidize non-ferrous 
alloys. 





Nickel-Boron 


Boron Carbide 


...15 to 18% 
max. 1.50% 
max. 1.00% 

Carbon. -max. 0.50% 

Iron. .........max. 3.00% 

Nickel............Balance 


Aluminum 


Special boron alloy used 
principally for deoxidiz- 
ing nickel and its alloys. 





Boron... 


.... 45 to 50% 
Carbon ....... 


-45 to 50% 


Deoxidizer for non-fer- 
rous alloys 





Calcium Boride 


ee 


38 to 42% 
Calcium. 


.27 to 32% 
Carbon.. 15 to 20% 


Welding rod coating 








Calcium-Silicon 


CALCIUM ALLOYS 





Calcum........30 to 33% 
60 to 65% 


Iron..........1.50to 3% 


Deoxidizer for quality 
ingot steel. Also used in 
high-tensile gray irons 





| Catciom- 


Calcium. .......16 10 20% 
M 








Calcium Metal 


Regular Grade 


Distilled Grade 


Low-Cerbon 
Ferrochrome 


High-Carbon Ferrochrome 


Mox. 4.50, 5.00, or 
6.00% Carbon Grade 
Max. 7.00% 

Carbon Grade 

Min. 7 00% 

Carbon Grade 


...14 to 18% 
..+.-53 to 59% 


gz se 


Silicon . 


A complex deoxidizer 
used widely in produc- 
tion of steel castings. 





Calcium.............98% 
(Cylinders, Slabs, Cut 
Pieces, or Turnings) 


Calcium. . . approx. 99.90% 
(Irregular pieces from pea 
size to 14 in. lumps) 


Reducing agent in metal- 
lurgical applications, de- 
oxidizer and degasifier 
for non-ferrous metals, 
particularly magnesium. 
For special applications 
requiring calcium of very 
high purity 





CHROMIUM ALLOYS 


Chromium. .....67 to 1% 
Silicon... .. ..0.30 to 1.00% 
Carbon (10 Grades) 

max. 0.03 to max. 2.00°% 
Chromium. . 
Silicon 
Chromium. 
Silicon 
Chromium. 
Silicon . 


. -67 to 70% 
lto 2% 

.. -06 to 69% 
lto 3% 
.65 to 68% 
lto 3% 


Production of stainless 
steels and high-tempera- 
ture alloys requiring low 
carbon content. 


For production of engi- 
neering alloy steels and 
other alloy steels of 
moderate chromium con- 
tent 





Nitrogen-Bearing 
lLow-Carbon 
Ferrochrome 


Chromium. .... 


y -67 to 71% 
Silicon. . 


.. -0.30 to 1.00% 
Carbon. ......max. 0.10% 
Nitrogen... .approx. 0.75% 


For additions of nitrogen 
to improve properties of 
high-chromium steels. 





“SM" Ferrochrome 


Exothermic 
Ferrochrome 


Chromium. .... .60 to 65% 
Silicon 0 
Carbon........ 
Manganese 


A high-solubility chromi- 
um addition for steel or 
iron in either furnace or 
ladle 





Chromium. .. .60% approx 
Carbon........ 4.5% max 


An improved exothermic 
ladle alloy with high 
solubility, low carbon 
pickup, and high ignition 
temperature 





Exothermic 
Silicon-Chrome 


*All of the alloys and metals listed are produced in the usual lump, 


Chromium... 46% approx 
Silicon. ..... 23% approx 
Carbon....... 1.00% max 


An improved exothermic 
ladle alloy with high 
solubility, very low car- 
bon pickup, and high 
ignition temperature. 





PRODUCT * 


NOMINAL COMPOSITION 


USES 





CHROMIUM ALLOYS cont. 





High-Carbon Grade 


low-Carbon Grade 


Foundry Ferrochrome Chromium... 


. .62 to 66% 
7 to 10% 

Carbon......... 5to 7% 

Chromium 

ee 

Carbon. 


Developed especially 
for high-solubility ladle 
additions of chromium to 
improve composition and 
properties of cast iron 





Chromium Metal 
Low-Carbon Grades 


High-Carbon Grade 


Chromium 
Carbon 


lron..... 

Chromium 
Caren... 
_ 


..max. 1% 
87 to 90% 
. 9to 11% 


max. 1.25% 


Production of wide 
variety of non-ferrous 
chromium-bearing alloys, 
including electrical re- 
sistance alloys and high- 
temperature alloys 





Silicon 
No. | Grade 


No. 2 Grade 


“EM” Ferrochrome- 


Chromium. ... 
Silicon 

Carbon. 

Chromium. .. 
ee 
Carbon..... 
Aluminum. .... 


.39 to 41% 
. .42 to 46% 
-max. 0.05% 
.36 to 39% 
.36 to 39% 
-max. 0.05% 
7to 9% 


In production of stainless 
steels, these alloys are 
used to reduce metal 
oxides from the 
back into bath. 


slag 





“EM” Ferrosilicon- 
Chrome 


“EM” Chromium 
Briquets 
(Hexagonal Shape 


Ferrocolumbium 


Chromium 
Silicon . 
Carbon 


For adding chromium 
and silicon to steels con- 
taining up to | or 2 per 
cent chromium 





Chromium.......... 
Total Weight 





~ COLUMBIUM ALLOYS 





~ Columbium.. .. .50 to 609 


0 
Silicon. . -max. 8% 
Carbon. ......max. 0.40% 


For adding chromium 
to cast iron in the cupola 


Stabilizer in austenitic 
chromium-nicke! stainless 
steels. Also constituent of 
high-temperature alloys 





Ferrotantalum- 
Columbium 


Columbium.. .approx. 40% 
Tantalum approx. 20% 
Cb+Ta. ..-min, 60% 
Silicon. ...--4 t0 6% 
Carbon max. 0.30% 


Another stabilizer, used 
to supplement ferrocolum- 
bium, in austenitic chromi- 
um-nickel stainless steels. 
Also used in high-tem- 
perature alloys 





Standard 
Ferromanganese 
Regular Grade 
Low-Phosphorus 
Grade 


Low-Carbon 
Ferromanganese 


Regular Grades 


Regular Grode 
(High- Silicon 


Medium-Carbon 
Ferromanganese 


Silicomanganese 
Max. 1.50% 
Carbon Grade 
Max. 2 00% 
Carbon Grade 
Max. 3.00% 
Carbon Grade 


MANGANESE ALLOYS 


Manganese 
Carbon. 
Silicon 
Manganese. . . 


. 78 to 82% 
approx. /% 
...max. 1% 
; 8 to 82% 
.-max. 7% 
..max. 2% 
.max. 0.10% 


Silicon. ... 
Phosphorus 


Most common means of 
adding mangonese to 
steel for both alloying 
and deoxidizing pur 
poses. Also for counter 
acting sulphur in steel and 
cast iron 





Low-Phosphorus Grade 


Manganese. . 
Carbon 


. min, 90% 
max. 0.07% 
Phosphorus. . .max. 0.06% 
Manganese. . .. .85 to 90% 
Carbon ....max. 0.07, 0.11 

to 0.15, 0.30, or 0.50% 
Manganese. . .. .80 to 85% 
Carbon... ....max. 0.75% 
Silicon ooo OO TK 





Manganese 
Carbon 


Additions of manganese 
to steels of low-carbon 
specification, particularly 
stainless steels of 18 per 
cent chromium, 8 per 
cent nickel type 


For making low- and me- 
dium-carbon manganese 
steel and Hadfield steel 





Manganese 
Silicon. 
Manganese 
Silicon... 
Manganese 
Silicon... .. 


65 to 68% 
.. 18 to 20% 
65 to 68% 
15 to 17.50% 
.65 to 68% 
12 to 14.50% 





A versatile alloy useful 
as furnace block, deoxi- 
dizer, and also for mak- 
ing mangonese additions 
to steel in the ladle or 
in the furnace 


crushed, or ground sizes, except where other special forms are indicated. 





Ferromanganese 


NOMINAL COMPOSITION 


MANGANESE ALLOYS cont. 





Manganese. .... 85 to 90% 
Carbon.....approx. 7.00% 
Silicon...........max. 3% 


For high manganese ad- 
ditions to certain non- 
ferrous alloys, particu- 
larly aluminum. 





Manganese Metal 


Manganese... 
Carbon. 
Silicon 
lron 


.. min, 96% 
. max. 0.20% 
.-max. 1.00% 
max. 2.50% 


Used both as deoxidizer 
and alloy in production 
of numerous non-ferrous 
metals and alloys. 





“EM” Silico- 


manganese Briquets 
Squore Shape 


Manganese 
eae 


2 Ib 
Total Weight..... 


.3% tb. 


For adding manganese 
(with silicon) to cast iron 
in the cupola. 





“EM” Ferro- 


manganese Briquets 
(Oblong Shape 


Manganese. owe 
Total Weight... 


For adding manganese 
(without silicon) to cast 
iron in the cupola 





PRODUCT * 


NOMINAL COMPOSITION 





TITANIUM ALLOYS 





Ferrotitanium 


Titanium 





Silicon-Titaenium 


Titanium.......40 to 50% 
Silicon 45 to 50% 
max. 3% 


For stabilized austenitic 
stainless steels and high- 


temperature metals. 


For additions of titanium 
to steels or non-ferrous 
alloys. 





Manganese -Nickel- 


Titanium. ......43 to 48% 
Nickel. ......approx. 25% 
Manganese... ...max, 8% 


Deoxidization of nickel 
alloys. 








TUNGSTEN ALLOYS 





Ferrotungsten 


Conforming to A.S.T.M. 
Spec. A 144-39 


For production of tool 
and die steels; also high- 
temperature alloys. 








50% Ferrosilicon 
Regular Grade 
Blocking Grade 
Low-Aluminum Grade 


as SILICON ALLOYS 





Silicon. . .. 
Silicon 


Silicon. 
Aluminum 


Deoxidizer for most 
grodes of killed or semi- 
killed steel. Blocking 
grode specially sized for 
maximum efficiency. 





65% Ferresiticon 
Regulor Grade 


Low-Aluminum Grade 





Silicon... 


Silicon. . 
Aluminum 


61.50 to 66.50%; 
max. 0.50°7 


For furnace or ladle ad- 
dition to carbon and alloy 
steels. 

Mainly for production 
of electrical sheet steel 





75% Ferrosilicon 
Regular Grade 
Low-Aluminum Grade 


85% Ferrosilicon 
Regulor Grade 
Low-Aluminum Grade 


Silicon. 
Silicon. . 
Aluminum 


.73 to 78% 
73 to 78% 
max. 0.50% 


Deoxidizer and alloy for 
production of high-silicon 
spring and electrical 
sheet steel. Graphitizing 
inoculant for cast iron. 


Melting Grade 


9 Metal Powder 


Tungsten min. 98.80% 
Total Carbon. . max. 0.25% 


Production of tungsten 
steels and cost tungsten 
carbide. 





Calcium Tungstate 


Tungstic Oxide. .68 to 72% 


For making tungsten 
chemicals and other tung- 
sten products. 





Calcium Tungstate 
Nuggets 
Ammonium 
Paratungstate 


VANADIUM ALLOYS 


Tungstic Oxide. .68 to 72% 


Making tool steels ond 
high-temperature alloys 
by direct reduction 





Tungstic Oxide. min. 88.7% 


intermediate for 
sten products. 


tung- 











Ferrovanadium 


Vanadium 
Carbon... 


50 to 55% 
.max. 0.20, 0.50, 
or 3.00% 

. max. 1.50, 2.00, 
or 8% 


Silicon. . . 


Production of tool and 
engineering steels, high- 
strength structural steels, 
non-aging rimming steels, 
and wear-resistant irons. 





v di Oxide ‘ 





Silicon 
Silicon... 
Aluminum... 


83 to 88% 


.83 to 88% 
-max. 0.50% 


Enables melter to add 
higher percentages of 
silicon without chilling 
metal in ladie. Graphitiz- 
ing inoculant for cast iron. 





90% Ferrosilicon 
Regular Grade 
Low-Aluminum Grede 


Silicon Metal 
Regular Grade 


Purified Grade 


low-Calcium Grade 


Low-Aluminum Grade 


Silicon. .. 


Silicon 
Aluminum.... 


Permits large additions 
of silicon without harmfu! 
chilling effect 


Fused 


Sodium 
Polyvanadate 
(Red Cake 


High-Purity 
Ammonium 
Metavanadate 


Te 
ae 


86 to 89% 
. approx. 10% 
approx. 2% 
approx. 85% 
«approx. 9% 
... approx. 2% 
.. approx, 2.5% 

. approx. 99.50% 


min. 99% 


For addition of vanadium 
to steel and for man- 
vfacturing catalysts 


For manufacture of 
vanadium compounds, 
including vanadium 
catalysts 





Silicon. min. 97 or 96% 


max. 1 or 2% 


Silicon. .. .99.70 to 99.90% 
Iron ..005 to .015% 


Silicon..........min. 97% 
_ ae 
Calcium...... .max. 0.10% 
Silicon..... 
diewekwe 
Aluminum 


++. Min, 98% 
or 

ual 1% 
max. 0.10% 


Additions of silicon to 
non-ferrous metals, par- 
ticularly aluminum and 
copper, to improve phy- 
sical properties. 

For applications in non- 
ferrous industry requir- 
ing silicon of high purity 
For the production of 
high-silicon aluminum 
alloys where calcium is 
detrimental. 

For the production of 
silicon-copper alloys 
where aluminum is detri- 
mental 





“SMZ" Alloy 


Silicon. ........60 to 65 
Manganese..... 5to 7% 
Zirconium 


Porticularly strong 
graphitizing inoculant 
used in making ladle ad- 
ditions to cast iron. 





Special Graphitizer 


Magnesium- 
Ferrosilicon 


Ferrosilicon Compound 


Deoxidizer and graphi- 
tizer for cast iron. 





Silicon.......approx. 46% 
Magnesium. . approx. 8.59% 


For ladle addition to cast 
iron to obtain special 
properties. 





Barium-Silicon 





Barium.........40 to 50% 


Silicon. ........45 to 55% 


For deoxidation of non- 
ferrous alloys. 





“EM" Silicon Briquets (Cylindrical Shope 


Large Size 


Small Size 


Silicon. .... 
Total Weight 
ee 
Total Weight. 


—eweee 


For adding silicon to cast 
iron in the cupola. 





“Electromet,” “EM,” “SM,” and “SMZ,” are trade-marks of 
Union Carbide and Carbon Corporation. 





ZIRCONIUM ALLOYS 





12 te 15% 
Zirconium Alloy 


Zircomum 
Silicon 
Carbon...... 


12 to 15% 
39 to 43% 
max. 0.20% 


This is o powerful deoxi- 
dizer. |t also increases 
depth of hardening 





35 to 40% 
Zirconium Alloy 


Zircomum.... 
Silicon 
Carbon... 


35 to 40% 
..47 to 52% 
.. -Mmax. 0.50% 


Deoxidizer for fine 
grades of alloy steels. 
Used for adding larger 
amounts of zirconium 





Nickel-Zirconium 


Zirconium. 
Nickel 


. .25 to 30% 
.. .40 to 50% 


For deoxidizing and de- 
gasifying nickel alloys. 








IF YOU HAVE A METALS PROBLEM 


More than 50 different alloys and metals are produced by 
ELECTROMET in hundreds of varying compositions and sizes. If 
you need help in selecting the proper alloys, or have some 
specific metallurgical problem, be sure to consult one of 
ELECTROMET’S specially trained metallurgists and engineers. 
Address your inquiries to one of the offices listed below. 


Birmingham 3, Ala 


Chicago 1, Ill 


Cleveland 14, Ohio 


Detroit 2, Mich.. 


Houston 11, Texas 
Los Angeles 58, Calif 
New York 17, N.Y... 
Pittsburgh 22, Pa... 


Brown-Marx Building 


230 N. Michigan Avenue 


Union Commerce Building 


6-240 General Motors Building 


San Francisco 6, Calif 
In Canada: Electro Metallurgical Company of Canada 


6119 Harrisburg Boulevard 
2770 Leonis Boulevard 

30 East 42nd Street 

2207 Oliver Building 

22 Battery Street 


Limited, Welland, Ontario 





Personal Mention 





Horace A. Deane 
Honace A. Deane &, long active 
in foundry circles, has been elected 
a vice-president of Campbell, Wy 
ant and Cannon 
Muskegon, Mich. 
operating 
Brake Shoe 
of American 


Foundry Co., 
He was formerly 
vice-president of the 

ind Castings 


Brake 


Division 
Shoe Co. a 
held 1945 He 
associated with Ameri- 
Shoe for 13 and 
had charge of the 17 foundries of 
that which are located 
throughout the United States. Mr 
Deane previously held the positions 
of works 


position he 
had 


can 


since 
been 
Brake years 


company 


manager, district works 
and assistant works man 
Brake Shoe and Cast 
ings Division. Prior to his associ 
American Shoe, 
with Deere & Co. as as- 


metallurgist of 


inanager 
ager of the 


with 


he was 


ation Brake 


sistant chief 


their 
of the 
and is the 
technical 


foundries. He is 
University of 


author of 


a graduat 
Hlinois 
Many papers 
practices His 
activities include 
bership in the American 
rymen'’s Society, of 
national director 
1949, and he 
man of the 


on foundry pro 


fessional mem 
Found 
which he was 
1946 to 


is chair- 


from 
has served 
Quad-Cities Chapter 
(Moline, Hl.) and the Metropolitan 
Chapter (New York City) of AFS 
He is also a past chairman of the 
rri-Cities Chapter (Moline, IL.) of 
the American Society for Metals, 


Clinton F. 
foundry 


Zabriskie @ is now 
metallurgist with Sperry 
Gyroscope Co., Great Neck, N, Y. 
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Cyril Stanley Smith 


Dre. Cyrnin STANLEY SmMitH @ 
will be awarded the Francis J 
Clamer Medal by Franklin Institute 
for his metallurgical 
to the development of 


contribution 
atomic en- 
ergy during and since World War 
Il. Dr. Smith is professor of met- 
allurgy and director of the 
tute for the Study 
University of 


Insti 
of Metals at the 
Chicago. Born in 
England, in 1903, he 
received his B.Sc. degree from the 
University of Birmingham. He 
came to the United States to study 
at the Institute of 
Fechnology, where he was re- 
1925 and 1926, 
1926 
Smith 
metallurgist for 


Brass Co., 


Birmingham, 


Massachusetts 


search associate in 
receiving his D.Se 
For the 


was 


degree in 
next 15 vears Dr. 
research 
American where he es- 
tablished a reputation not only as 
an authority on copper-base alloys 
but also as a careful scientific in- 
vestigator of the fundamentals 
underlying the structure and prop- 
erties of metals in general. With 
the entry of this country into the 
war, Dr. Smith was made research 
War Metallurgy 
Committee under the National De- 
fense Committee of the 
National Research Council. In 1942 
he was 


supervisor of the 
Research 
made division 
in charge of metallurgy of 
the Manhattan District, Los Alamos 
Scientific Laboratory. In 1945 he 
accepted the position which he still 
holds at the University of Chicago 
He was appointed a member of 
the general advisory committee to 


associate 
leader 


the Atomic Energy 
1946 and continued on 
mittee until 1951. His out- 
standing work was performed as 
leader in charge of metallurgy of 
the Manhattan District under an 
impenetrable veil of secrecy. He 
was one of the group of scientific 
workers who mysteriously disap 
peared into the desert during 1943 
and whose work ultimately broke 
into publicity before a_ startled 
world with the news of the explo- 
sion of an atomic bomb. Dr 
Smith's division, in the words of 
the 1945 Smyth Atomic Energy 
report, “was responsible for final 
purification of the enriched fis 
sionable materials, for fabrication 
of the bomb core, tamper, and for 
various other matters”. Dr. Smith 
organized and directed the group 
of scientists who determined the 
factors in the metallurgy of 
the two fissionable elements use- 
ful in the production of an atomic 
bomb, that is, uranium 235 and 
plutonium, the latter being pro- 
duced by the fission of the former 
in the presence of uranium 238. 
Dr. Smith’s work on the Manhat- 
tan Project earned him the U. S. 
Medal for Merit. For his 
work, he received, together with 
kK. W. Palmer, the 1934 Hunt 
Award from the American Institute 
of Mining and Metallurgical En 
gineers. In 1936 he and W. Earl 
Lindlief received the Institute of 
Metals Medal from the 
ciety. He has been selected to 
deliver this year’s Edward deMille 
Campbell Memorial Lecture of the 
American Society for Metals at the 
annual Metal Congress in Philadel 
phia. Dr. Smith author of 
many technical and holds 
a number of mostly on 


Commission in 
this com 


most 


basic 


Same S0- 


is the 

papers 
patents, 
copper and copper-base alloys. He 
is a member of the American Phys- 
ical Society, American Academy of 
Arts & Sciences, History of Science 
Society, Newcomen Society, Amer 
ican Institute of Mining and Metal 
lurgical Engineers (of which he is 
past chairman of the Institute of 
Metals Division), Iron and Steel 
Institute of London, and of the 
Institute of Metals of London. 


Louis Moses @ has been trans- 
ferred to the home office of Bethle- 
hem Steel Co. at Bethlehem, Pa., as 
mill engineer. “Lou”, 
rolling mill subjects, was superin 
tendent of the rail mill and the roll 
department at Sparrows Point, Md., 
and at Johnstown, Pa. 


a writer on 





CORROSION STUDIES CAN INCREASE 
THE ECONOMY OF COPPER ALLOYS 


Copper and its alloys are notable for their resistance to 
corrosion under a wide variety of conditions. There are 
industrial applications where copper or the appropriate 
copper alloy should give an indefinitely long life, but 
where failure because of corrosion may result by reason 
of unsuitable design of equipment or improper control 
of environment. Further, there are many situations in 
which no commercial metal or alloy will have an extended 
life, but in which copper or one of its alloys possesses 
a combination of physical and chemical properties which 
render it the best obtainable material, when all factors, 
including ultimate costs, are taken into consideration. 
Hence correct specification becomes of great importance. 
Recognition of this by industry is responsible for the 
fact that the Revere Research Department devotes so 
much time to studying the corrosive effects of fluids and 
gases, and to preventive measures. 

Recently a large manufacturer, who produces con- 
densers as well as other equipment, reported that arsen- 
ical Admiralty tubes in a steam-jet ejector were failing 
after five years. This length of service is not too bad, 
but nevertheless such tubes often last much longer. Could 
we make any suggestions? 

Seven failed tubes were examined for type of corrosion, 
metal and scale analysis. The facts were: outer surfaces 
were badly pitted and grooved with holes completely 
through in some areas; the inside surfaces were relatively 
untouched; cracking was circumferential, progressing 
from the outside; outer scale was largely cupric carbon- 
ates and copper sulfide; inner scale was calcium carbonate, 
cuprous oxide and some iron oxide. Microscopic exami- 
nation of the cracks showed they originated in corrosion 

its on the outside, progressing inward across grain 

undaries, rather than along them. The transgranular 
path of fracture, together with other characteristics of 
the microstructure, definitely established the fact that the 


Here the circumferential cracking of the outer 
surfoce con be seen 


Photomicrograph of a section through a tube 
showing transgranulor corrosion-fatigue crack 
originating from the base of a pit on the outer 
surface of the tube. Magnification 225X. All 
photographs taken by the Research Depart- 
ment of Revere 


Photograph of a section of a failed tube snowing excessive 
thinning and pitting of the ovter surface. Note also the 
circumferential crocks. 


failure was of the corrosion-fatigue type. The corroding 
pits on the outside created stress concentration points 
of weakness, from which the cracks originated. Eventually 
the localized stress exceeded the endurance limit of the 
metal and it cracked. 

The conclusion was, therefore, that damage was from 
two sources—the first being excessive carbon dioxide 
and the other non-condensable gases in the steam, which 
caused the excessive pitting and thinning. It is not un- 
unusual to have these and other corrodants present in 
damaging amounts in the air-ejector system, whereas 
they are not injurious elsewhere. The second cause of 
failure was excessive vibration somewhere in the unit 
which was responsible for the corrosion fatigue failure. 


RECOMMENDATIONS. The copper-base tube alloy that 
generally possesses the greatest resistance to the non- 
condensable gases responsible for the corrosion of the 
Admiralty tubes is 5% aluminum bronze. Re-tubing with 
this was suggested. It was also recommended that steps 
be taken to effect a material reduction in tube vibration 
by placing a baffle in the steam inlet. In addition, it was 
pointed out that many operators find it good practice to 
discharge the after-condenser drain to the sewer instead 
of returning it to the system. By this means, the amount 
of carbon dioxide, ammonia and other gases in the system 
can be substantially decreased. 


* * 


It is interesting to note that the Revere Research Depart- 
ment, located in Rome, N. Y., was able to determine 
these causes and suggest remedies without ever having 
seen the condenser. This is the result of modern equip- 
ment, and long experience in studying the problems of 
corrosion. If you have a problem regarding the corrosion 
of copper and copper alloys, or aluminum alloys, why 
not take it up with the nearest Revere office? Remember, 
corrosion that is too rapid wastes both your money and 
our national resources. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton Ms Detroit, Mit 


Los Angeles and Riverside, Calif: New Be dford, Mass.; Rome, N. Y.— 
Sales Offices in Princip sties, Distributors E poveastene 


SEE REVERE'S “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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Personals 


Raymond H. Oberdick, Jr.. @ 
graduated from Pennsylvania State 
College in June and is now partic- 
ipating in the chemical and met- 


S. M. Naim © has joined Tata 
Iron & Steel Co., Ltd., India, upon 
his return from the U. S. where he 
did practical and academic work. 
He was employed with Precision 
Metalsmiths, Inc., Cleveland, while 
in this country. 


Dan Reebel @ has been ap- 
pointed manager of advertising and 
public relations at Kennametal, 
Inc., Latrobe, Pa. He was formerly 
Pittsburgh editor of all Penton 
publications and previous to that 
was associate editor of Steel. 


allurgical engineering training pro- hemes & Been @ tes toon 
gram of General Electric Co. 

named manager of sales for fur- 
naces and associated equipment of 
General Electric’s industrial heat- 
ing department, Schenectady, N. Y. 
Mr. Ryan has been with General 
Electric since 1927 when he began 
as a test engineer. 


M. E. Merchant @, senior 
research physicist at Cincinnati 
Milling Machine Co., was elected 
president of the American Society 
of Lubrication Engineers at its last 
annual meeting. Formerly A.S.L.E. 
regional vice-president, he has 
been associated with the research 
department of Cincinnati Milling 
Machine Co. since 1941. He is au- 
thor of numerous papers on metal 
cutting, friction and lubrication. 


Robert Eidam @ has accepted a 
position as metallurgist with Amer- 
ican Steel Foundries, Hammond, 
Ind. He received his degree in 
metallurgical engineering from 
Purdue University this summer. 





“MARVEL” is 


always had the edge 


Edward D. Wiard ©, district 
manager at Detroit of the Illinois 
Tool Works, was awarded an hon- 
orary doctor of mechanical engi- 
neering degree by the Lawrence 
Institute of Technology, Detroit. 
He is chairman of the Detroit chap- 
ter of the American Society of Tool 
Engineers, secretary of the re- 
search and technical committee 
and the defense consulting com- 
mittee of the Metal Cutting Tool 
Institute, and a member of the 
Engineering Society of Detroit. 


Bernard J. Fischer @ is now 
associated with Bethlehem (Pa.) 
Steel Co., as a metallographic in- 
MARVEL High-Speed-Edge Blades assure Faster, vestigator. 
more Accurate cutting with proven Economy and 
complete Safety. Only the MARVEL is a com- 
posite blade with a high speed steel cutting edge 
electrically welded to an exceptionally tough, 
strong alloy steel body. 


Richard K. Wuerfel ©, for- 
merly metallurgist for National 
Induction Heating Corp., is now a 
metallurgist for the induction heat- 
ing equipment division, Westing- 
The High-Speed-Edge does the cutting while the house Electric Corp., Baltimore. 
alloy back with hardened eyes carries the load. 
Blade tensions up to 300% higher than those pos- 
sible with ordinary blades are recommended. 
This greater tension is confined to the cutting or 
leading edge by the location of pin holes (exclu- 
sive MARVEL desiga feature) and cannot be over- 1. & 2 teteguily welded 
come by work resistance. Heavier feeds and te woke 6 fect<eet- S. W. Sokolowski @ has been 
greater speeds are practical without “run out”. ting, long lasting com- liaison metallurgist between the 


posite blade that is —— - 
gediively enboochable. Eclipse-Pioneer and Red Bank di- 
visions of Bendix Aviation Corp. 


during the past year. 


1. High Speed Steel 


cutting edge. Earl R. Asch @ has been ap- 


pointed senior production process 
engineer, jet engine section, of 
Ford Motor Co.’s aircraft engine 
division. 


2. Tough unbreakable 
alloy steel body with 
hardened eyes. 


With greater accuracy, higher production and 
lower cost per cut comes the extra dividend of 
Safety, for MARVEL High-Speed-Edge Hack Saw 
Blad Positi J = 4 

ne a ositively Unbreakable—they will Richard J. Herdzik @, upon 


graduation from Grove City Col- 
Ask your local MARVEL distributor (see classi- lege, has accepted 


fied phone book) to help you modernize your 
metal sawing with MARVEL High-Speed-Edge 
Blades. They cost no more than ordinary blades. 


a position as 
production engineer for Sylvania 
Electric Products Inc., Tungsten 
Chemical Div., Towanda, Pa. 


Vance E. Lambert ©, formerly 
research metallurgist with U. S. 
Steel Co., Kearny, N. J., is now an 
engineer in the special molybde- 
num products division of the West- 
inghouse Electric Bloom- 
field, N. J. 


ARMSTRONG-BLUM MFG. COMPANY 
“The Hack Saw People” 
5700 BLOOMINGDALE AVENUE e CHICAGO 39, ILLINOIS 


Corp., 
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To see what happens to 
a diesel engine frame in operation 


The magnitude and direction of rapidly shifting stresses in the frame of an 
operating diesel locomotive engine can tell a lot about performance and 
service life. 

Baldwin-Lima-Hamilton engineers, to measure these forces, attached 
sensitive SR-4® strain gauges to an engine frame. The resulting photo- 
recorded oscillograms, made with the engine in operation, provided the 
detailed information they required. 

The oscillogram shown here represents less than two seconds of time. 
Yet, photography captured the fastest-moving traces and preserved all the 
detail for careful study and permanent reference. 

Wherever the recording of fast-moving transients is important, the speed 
and accuracy of photorecordings save time, make the work easier. Kodak 
offers a wide range of films and papers to help you in this work. To find 
out which photographic materials will best answer your needs, send for a 
new booklet giving full information. Write to Eastman Kodak Company, 
Industrial Photographic Department, Rochester 4, N. Y. 


Baldwin SR-4® strain gouges ore 

shown cemented to the panel be- PHOTORECORDING 

tween cylinders of an eight-cylinder * * 

Geubenins Guns. Ge eukanen .-.an important function of photography 
the gauges correspond to numbers 

shown in the oscillogram 
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UES 


OF THE HEVI DUTY 
VERTICAL RETORT 
FURNACE 


Six uses which make this one furnace a must in your 
heat treating department. Send for Bulletin HD-646 


HEMEBUTY, 








HEVI DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN ~~. 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 
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Personals 


Jerome Lee Hoffman © has 
completed the college graduate 
training program and is now an 
engineer in the metallurgical de- 
partment, Caterpillar Tractor Co., 
Peoria, Ul. 


Stanley J. Noesen @ has com- 
pleted General Electric Co.’s chem- 
ical and metallurgical engineer- 
ing training program and has taken 
a permanent position with G. E.'s 
Knolls Research Laboratory, 
Schenectady, N. Y. 


E. F. Barnes @ is process met- 
allurgist at the Fairless Works, 
U. S. Steel Co., Morrisville, Pa. 


John A. Alexander @ graduated 
from Montana School of Mines in 
June with a B.S. degree in metal- 
lurgical engineering and is now a 
foreman in the inspection depart- 
ment, American Smelting & Refin- 
ing Co., Baltimore, Md. 


S. J. Sindeband ©, executive 
vice-president of Mercast Corp., 
New York, and president of its 
licensee, Alloy Precision Castings 
Co., Cleveland, spent the month of 
August abroad studying European 
production problems. 


Lloyd J. Bohan @ is now sales 
representative in Southern Cali- 
fornia and Nevada for Michigan 
Steel Casting Co., Detroit 


David A. Garden @ and Miles 
O. Weaver @ have joined the stafl 
of the Electromagnetic Separation 
Plant, Oak Ridge, Tenn., an atomic 
energy installation operated = by 
the Carbide & Carbon Chemicals 
Co., Div. of Union Carbide & Car- 
bon Corp. 


Arthur J. Williams @, formerly 
welding engineer at Battelle Me- 
morial Institute, Columbus, Ohio, 
is now employed as a welding re- 
search engineer at Consolidated 
Western Steel Corp., Maywood 
plant, Los Angeles. 


James B. Love @, formerly a 
laboratory technician at Climax 
Uranium Co., is now assistant met 
allurgist for Denver & Rio Grande 
Western Railroad Co., Denver 


L. H. MceCreery © has resigned 
as chief materials and process en 
gineer at McDonnell Aircraft 
Corp., St. Louis, and is now em- 
ployed as special projects metal- 
lurgist at Bohn Aluminum & Brass 
Co., Adrian, Mich., at the former 
Air Force experimental methods 
plant. 





Personals 


4. J. Terry Brown, Jr.,@ is now 
employed as a junior engineer 
with Fluor Corp., Ltd., Los Ange- 
les, stationed on a_ construction 
project in East Alton, IL. 


Eugene B. Moore ©, recently 
graduated from the University of 
Cincinnati, has taken a position as 
technical engineer with Interna- 
tional Business Machines, Inc., En- 
dicott, N. Y. 


William R. Smith © has accept- 
ed a position as weliling engineer 
for General Electric Co., Applied 
Research Unit, Hanford Works, 
Richland, Wash. 


Q. R. Bowman © is now em- 
ployed as a metallurgist at A. V. 
Roe (Canada) Ltd., Malton, Ontar- 
io. He graduated from McGill Uni- 
versity this year, receiving a bach- 
elor of engineering degree in met- 
allurgy. 


William F. Saalbach @ is now 
adviser on personnel at Pittsburgh 
Consolidation Coal Co., Pittsburgh, 
in the research and development 
division. He was formerly acting 
placement director and director of 
veteran affairs at the 
of Pittsburgh. 


University 


E. S. Jones ©, 
ployed metallurgist with 
Haynes Stellite Co., Kokomo, Ind., 
was recently transferred from the 
General Electric Lockland 
plant to the laboratory 
in Schenectady 


formerly em- 


as a 


Co.'s 
research 


+s & « 


Norman W. Nielsen © is now 
staff metallurgist at the forge plant 
of the Vernon Works of Aluminum 
Co. of America at Los Angeles. He 
was previously plant metallogra- 
pher at the Davenport Works. 


Joseph A. Palermo ©@, 
ceived a Ph.D. degree in chemical 


who re- 


engineering from Syracuse Univer- 
sity last June, has accepted a posi- 
tion as research and development 
engineer with Colgate-Palmolive 


Peet Co., Jersey City, N. J. 


Vern C. Schmidt ©, formerly 
metallurgist at Boeing Airplane 
Co., Wichita, Kan., is now plant 
metallurgist and supervisor, air- 
frame division, Hudson Motor Car 
Co., Detroit. 


James J. Barrett @ has been 
appointed sales manager of Gem- 
Mfg. Co., Detroit. He was 
previously Detroit 
of Bishop & 
Cleveland. 


mer 
representative 


Babcock Mfg. Co., 





ADVANTAGES 


OF THE HEVI DUTY 
CARBURIZER-NITRIDER 


Eight reasons why your heat treating department needs a 
Hevi Duty Vertical Retort Furnace. Send for Bulletin HD-646. 
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—— MILWAUKEE 1, 
Heat Treating Furnaces. 
Dry Type Transformers 


WISCONSIN 


—_—— 


.. Electric Exclusively 


HEVI DUTY ELECTRIC COMPANY 


Constant Current Regulators 
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Pe rson a | S ’ Philip R. Sperry o graduated 
from the University of Notre Dame 
this year and is now research met- 
allurgist, division of metallurgical 
degree from research, Kaiser 
University, is now em- 
ployed at the General Electric Co., 
Knolls Research 
Schenectady, N. Y. 


Walter M. Hirthe @ is an in- 
structor in the College of Engi- 
neering at Marquette University, 
teaching courses in metallurgy and 
heat power. 


John J. Gilman @, who recently 
received a Ph.D. Aluminum & 
Columbia Chemical Corp., Trentwood, Wash. 
While at Notre Dame he was em- 
ployed as metallographer on Office 
of Naval Research projects. 


Clyde O. Penney @, who left 
C. 8. Card Iron Works Co., Denver, 
last February to accept a position 


Laboratory, 


Charles R. Simcoe @, formerly 
with the Atomic Power Div. of 
Westinghouse Electric Corp. at 


as materials inspector with Denver 
Claren H. Hoehne @ is a metal- & Rio Grande Western Railroad, 
lurgical trainee at Federated Met- has been promoted to metallurgist. 
als Div., American Smelting & Re- . 

Pittsburgh, is now a research en- fining Co., Perth Amboy, N. J. He Richard R. Studer @, formerly 
gineer at Battelle Memorial Insti- graduated from Texas College of on the staff of the physics depart- 
tute, Columbus, Ohio. Mines & Metallurgy this year. ment, Battelle Memorial Institute, 
; Columbus, Ohio, is now metallur- 


gist at Brooks & Perkins, Inc., in 
their magnesium rolling mill at 
Ss. Livonia, Mich. 
Joseph H. Bach @ is now sec- 
tion head, metallurgical research 
and development, Atomic Energy 
Division, Sylvania Electric Prod- 
= ucts Inc., at Bayside, N. Y. He 
was formerly with General Elec- 


tric Co., at the Hanford Works, 
for HEAT TREATING ° Richland, Wash. 

4 , J. F. Butterworth @ has re- 
cently taken a position as a metal- 
lurgical engineer with Algoma 
Steel Corp., Ltd., Ontario, Canada. 





HEAT TREATING SALTS 
MELTING WORKING on, ed i nati 
TYPE OF POINT RANGE illiam E. Taylor &, ormert; 
HEAT TREATING PRODUCT oe 1000°F ssshaiihenaiies tas Gis eal dhete Ged. 
ae tees #310 nO'F 300°F — 1100°F sion, Oak Ridge National 
Quick Temper #31 - alga ne Be 
TEMPERING Quick Temper #420 420°t sare — Vase 
Quick Temper #850 





Labora- 
tory, has taken a position as proj- 
ect engineer in charge of 
ae aa re state research for Motorola 
“ee 1100°F 1200°F — 1700 ; 
LIQUID BATH Free rinsing for light in their 
and deep cases 1075°F 1200°F — 1750°F 
RIZING Barium Base for light 
_— Ah . 4 F William K. Gibb @ is chief in- 
~ 850°F 925 F — 1500" a .G , « € 
Neutral “C" 1000° F 1100°F — 1750°F spector at Atlas Foundry & Ma- 
Neutral ~ 1200°F 1300 F — 1600°F chine Co., Tacoma, Wash.  Pre- 
NEUTRAL Nevtral “8B ° 100°F —1700°F 7 
Neutral “D” 1000°F 1600°F — 1900°F viously he was a metallurgist at 
SALT Neutral “H” ’ 4 ee 1800°F — 2500°F the Puget Sound Navy Yard 
Neutral “HH” (High Speed) 1000°F 1100°F — 1750°F inspector of castings at 
— —_ 1200° F 1300°F — 1650°F Electro Steel Co., Boston. 
eutr 





solid 
Inc., 
Phoenix, Ariz., research 
laboratory. 





and 
Boston 


HARDENING 





ALUMINUM Quick-Al “A” eg ee aeee William F. Davenport @, for- 
HEAT TREATING Quick-Al “B - 1000°F — 1200°F merly chief, high temperature al- 
Quick-Ny #950 A 1050°F — 1300°F loy unit, materials laboratory, 
NITRIDING Quick-Ny #80 - 300°F — 1000°F Wright Air Development Center, 
AUSTEMPERING & Quick-Mor #275 ys 500°F —1100°F Wright-Patterson Air Force Base, 
MARTEMPERING Quick-Aus #420 : 00°F — 2400°F Dayton, Ohio, has taken a position 
Quick-Braze A 1800°F 19 as metallurgist with Sperry Gyro- 
BRAZING scope Co., Great Neck, N. Y. 


George A. Barker, Jr.. @ has 
FUNG GV NGl@ Black Oxide finishes— 


resigned as salesman with Bethle- 

hem Steel Co., New York, and 
cleaners and rust preventatives moved to Miami, Fla., where he is 
acting as agent in the southeast 
for Bowsteel Distributors, Latrobe 


Steel Co., A. R. Purdy Co., Ine.. 
Mitchell> and Diamond Tool Research Co. 
THE MITCHELL BRADFORD CHEMICAL CO. John S. Thompson @, formerly 
Breadtord 


with National Pressure Cooker Co.. 
2446R Main St. Stratford, Conn. 

















Eau Claire, Wis., is now research 
*hemist at Westvaco Chemic: 
QUALITY PRODUCTS OF CHEMICAL RESEARCH «3 nase 
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Take it ¥ 


with our compliments... 


Ad 


this new engineering data book on thermocouples 


You need this up-to-the-minute 56-page 
edition of Bristol's famous book if you're 
involved with thermocouples and pyrom- 
eters of any kind. It’s free for the asking. 
Here's what you get in its three, fact-packed 
sections... 


1. You get a User's Manval...filled with data 
you'll constantly refer to for the right ther- 
mocouple and protection tube for every 
purpose. Included are tables, charts, etc., 
on Factors Affecting Thermocouple Life, 
Corrosion and Poisoning, Thermocouple 


Reproducibility, Proper Location and In- 
stallation of Thermocouples, etc. 


2. You get a Buyer's Guide...a complete 
catalog listing assembled thermocouples 
and replacement parts for all standard in 
stallations (special uses, too) . . . with full 
specifications, prices, illustrations so han- 
dily indexed ordering’s a cinch. 


3. You get Thermocouple Calibration Data 
... complete, easy-to-use tables of calibration 
data for all commonly used base-metal and 
rare-metal thermocouples. 


THE BRISTOL COMPANY 
106 Bristol Rood 
Waterbury 20, Conn. 


Please send free book on Bristol Thermocouple and 


Pyrometer Accessories. 


NAME... 


BRISTOL 


AUTOMATIC CONTROLLING, RECORDING 
AND TELEMETERING INSTRUMENTS 


COMPANY_ 


ADDRESS__ 


han ce cs ec ee ee ee ee ee ee ee ee ee ee 
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Personals 


Lee R. Standifer @, who re- 
cently graduated from Ohio State 
University with a Ph.D. degree in 
metallurgy, is now in the materials 
division of the military liaison 
committee to the Atomic Energy 
Commission, Washington, D. C. 


J. E. Fritts @ has been trans- 
ferred from the Columbus (Ohio) 
plant of Ternstedt Div., General 
Motors Corp., to the Detroit plant 
as director of process development. 


Mark A. Golik @, formerly re- 
search metallurgist with Mellon 
Institute of Industrial Research, 
Pittsburgh, has accepted a position 
in the materials application sec- 
tion, Westinghouse Atomic Power 
Div., Pittsburgh. 


John M. Thomas @ has accept- 
ed a position as supervisor of the 
process metallurgy section, metal- 
lurgy department, at Ford Motor 
Co.’s new scientific laboratory in 
Dearborn, Mich. He was previously 
metallurgical engineer with Has- 
kins Mfg. Co., Detroit. 





BRIGHT 
BRAZING 


OF STAINLESS STEEL 
AND NON-FERROUS 
METALS 








Your samples processed FREE. 
To see your products bright-brazed, 
send samples ond specifications. 


SARGEANT & WILBUR INC. 


i 


with A SARGEANT & WILBUR 
CONVEYOR FURNACE 


Now, ports made of stainless can be BRIGHT-ANNEALED, 
BRIGHT-HARDENED or BRIGHT-BRAZED without oxidation, on a 
continuous production basis. They come from the controlled-atmos- 
phere conveyor furnace scale-free, bright and clean. 

No pickling, sand blasting or tumbling required. These costly oper- 
ations are eliminated, so your parts retain their sharp design 

and edges. A special Sargeant & Wilbur alloy for bright-brazing 
makes the joint practically invisible because it resists dulling and 
matches the metal color perfectly. Steel and non-ferrous metal 


Bright-brazed and bright- hardened 
parts, courtesy Hamilton Standard 
Division, United Aircraft Corporation 


parts are brazed in the same operation with excellent results. 


186 Weeden Street 
PAWTUCKET, R. | 


Send for free illustrated booklet giving more information on the Sorgeont & Wilbur Conveyor Furnace. 


Name 

Company 

Address 
EASTERN PENNSYLYV 
Schwer. 2970 W. Grand 


REPRESENTATIVES 


NEW YORK CITY ANIA 
MICHIGAN M ] 


« B 


GINIA, KENTUCKY and WESTERN PENNSYLVANI 
is, Ohio; NEW James J. Herkis, 184 


ENGLAND 
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ierald B. Duff 


M. L. Snodgress, 4298 Sils 
eden St Pawtucket, R. I 


68 Clinton Ave Newark. N. J 
Mict OHIO, INDIANA, WEST VIR 
by Road, Cleveland 





Paul H. Hausner ©, upon grad- 
uation from the Missouri School of 
Mines, has accepted a position as 
metallurgist with General Motors 
Co., B. O. P. Assembly Div., Kansas 
City, in the laboratory and devel- 
opment department. 


Alvin J. Jacobs @ is a research 
engineer in the welding division 
at Battelle Memorial Institute, Co- 
lumbus, Ohio. 


Sherwood W. McGee 6 re- 
ceived a B.S. degree in metallurgi- 
cal engineering from the Univer- 
sity of Illinois and is now a re- 
search assistant for the 
Research Foundation of 
Institute of Technology. 


Armour 
Illinois 


Alvin G. Cook @ was recently 
transferred from the forging and 
casting division of Allegheny Lud- 
lum Steel Corp., Ferndale, Mich., 
to the extrusion department at 
Watervliet, N. Y. 


Harlan A. Messner @ was re- 
cently appointed west coast man- 
ager of Tocco Div., Ohio Crank- 
shaft Co.. in charge of a new 
office in Los Angeles, handling 
seven western states and British 
Columbia. 


William E. Ray @, for the past 
two years employed at Pennsy!- 
vania State College on an Atomix 
Energy Commission research proj 
ect, bas taken a position with 
General Electric Co., Hanford 
Works, Richland, Wash 


Gerald C. Nalon ©, formerly 
metallurgical engineer at the Car- 
boloy Dept., General Electric Co., 
Detroit, has been commissioned in 
the | 
as an ordnance engineer at the 
Naval Ammunition Depot, Haw 
thorne, Nev 


. S. Navy and is now on duty 


Andrew S. Yocco ©, formerly 
associate physical metallurgist in 
the research laboratories, Tita- 
nium Alloy Div., National Lead Co., 
has transferred to National Lead 
Co. of Ohio, Cincinnati, where he 
is general foreman in metals fab 
rication plant of feed materials 
for the Atomic Energy Commission. 


Charles W. Lytton © has been 
appointed district sales manager 
for the Pittsburgh office of Lincoln 
Electric Co., Cleveland He was 
formerly — district 
Buffalo. 


manager in 


John M. Weil @ has accepted a 
position as design engineer with 
International Business Machines 
Corp., Endicott, N.Y. 











20-35 FEET PER MINUTE of light-gauge alloy 
strip are descaled in this Virgo Descaling Solt 
bath at 800° F. Photo courtesy of The Drever 
Cc 


Siitedehates 
pany, P phia, Pa. 





DESCALE 5% MILES OF STRIP PER DAY 


You can get clean bright surface in ONE For Fast, Safe, Low-Cost DESCALING 
operation with VIRGO’ DESCALING SALT VIRGO" DESCALING SALT—Producers and fabricators of 


stainless and alloy steels use Virgo® Descaling Salt to 
Straight chrome and chrome nickel strip flow through quickly remove scale produced by hot rolling, forging 

. on er extruding, casting, annealing 
this continuous descaling-annealing unit, at 25-35 feet 


1 


per minute—about 5!'4 miles per 24 hour day. VIRGO MOLTEN CLEANER—Quickly, positively desands 


, ail | , and degraphitizes castings; removes grease, dirt, chemi 
‘ . y 
The light gauge strip is descaled In One pass through cals, paint, enamel, rubber atmospheric corrosion and 


a bath of molten Virgo Descaling Salt at 800° F., after other impurities 


annealit 


1g. The process vields a chemically clean, bright BOTH HOOKER PROCESSES are backed by 15 years’ experi 
surface with no pitting, cl hing or metal loss. ence in salt bath descaling and cleaning, Engineering 


research and on-site operating assistance are part of our 
Large or small, your plant can show real production 8 I = 
seTvice 


time savings with the Hooker Process using Virgo 
Jescaling Salt, or with the Virgo Molten Cleaner 
I iy 5 SEND FOR THESE BULLETINS 
process Use these processes on stainl ss and alloy steels; They tell the whole story on 
castings: forgings: fabricated parts; material to be sal Virgo Descaling Salt and Virgo 
Molten Cleaner—what they are, 
vaged. Both processes are non-electrolytic . . . non-toxis how they work, their advantages, 
employ simple equipment . . . do not require close equipment involved, and the 
: Hooker services you enjoy as a 

supervision are easily adapted to your production user of the process 





methods. For full details, mail coupon or write us today. 


hte eee td | 


Hooker Electrochemical Company 


30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


Please send me Bulletins checked: Virgo Descaling Solt 


Virgo Molten Cleaner 
HOokeR From the Fall of the Eath | — 


| 

| 

| 

| 

| 

| 

! 

i 

HOOKER ELECTROCHEMICAL COMPANY aes 

CHEMICALS 30 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. | | 
® NEW YORK, N. Y. COMPANY _ i 
WILMINGTON, CALIF. | 

TACOMA, WASH, | 

| 

| 

4 


ADDRESS 


GF ana . ZONE __STATE_ 
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BETTER JOBS FASTER 
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Big labor saving 

Solder saving 

Increased production 

Pin-point location for cleaner seams 
Better work appearance 

Adjustable to the speed of work 
Lower maintenance cost 


This new MOGUL unit is built to de- 
posit silver, lead and tin base solders 
in a liquid or semi-liquid form .. . 
faster, cleaner . . . to any constant 


. 


“New Mogul 


—— Soldering Gun 


moving part. This new automatic 
gun replaces the soldering bath, 
hand soldering, and in many cases, 
expensive fixtures. Quickly adapted 
to various size parts. 


Deposits solder or brazing wire 
to the exact spot for cleaner seams. 
This new MOGUL soldering gun is 
now in wide use, saving time and 
money, increasing production, and 
turning out a better-looking prod- 
uct. 


Write today for new MOGUL SOLDERING GUN bulletin. 


METALLIZING COMPANY 
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OF AMERICA 


Dept. MP, 3520 West Carroll Avenue 


Chicago 24, Illinois 
: SA 2-3710 











Personals 


Robert J. Christ @, upon grad- 
uating from the University of Wis- 
consin, has accepted a_ position 
with Deere & Co., Moline, IL 


Bruce W. Capek © received a 
B.S. degree in metallurgical engi- 
neering from the University of Illi- 
nois in June and is now employed 
by Esso Standard Oil Co., Louisi- 
ana Div., Baton Rouge, La., as a 
physical metallurgist. 


M. S. Orysh ©, recently grad- 
uated from the School of Mines, 
Columbia University, has accepted 
a position as management candi- 
date trainee with U. S. Steel Co. 
at the Fairless (Pa.) Works. 


William G. Voorhes ©, metal- 
lurgist for E. I. du Pont de Ne- 
mours & Co., Inc., has been trans- 
ferred from Argonne National 
Lab., Chicago, to the Savannah 
River Atomic Energy Project, Dun- 
barton, S. C., where he is a pro- 
duction supervisor. 


Kenneth B. Bruckart @ has 
taken a position with International 
Minerals & Chemical Corp., Phos- 
phate Div., Bartow, Fla., as flota- 
tion relief superintendent. He was 
formerly metallurgist with Fan- 
steel Metallurgical Corp., North 
Chicago, Hl. 


Arthur A. Bauer ©, who recently 
graduated from Columbia Univer- 
sity with an M.S. degree, is now 
employed as metallurgist at Bat- 
telle Memorial Institute, Columbus, 
Ohio. 


T. M. Blank @ has been elected 
vice-president of Carbon Malleable 
Castings Corp., Lancaster, Pa. He 
has been plant manager since 1949 
and was formerly with Columbia 
Malleable Div. of Grinnell, Ince., 
Columbia, Pa. 


Robert M. Mousel @ is a metal- 
lurgical engineer in the explosives 
department, atomic energy depart- 
ment, E. I. du Pont de Nemours & 
Co., Inc., at the Savannah River 
plant in Aiken, S. C. 


Julius Goldstein © has resigned 
his position with David J. Joseph 
Co. and is now operating his own 
scrap nonferrous metal business in 
Cincinnati, Ohio. 


Earl C. Sutherland ©, formerly 
with International Business Ma- 
chines Corp., Endicott, N. Y., is 
now a metallurgist with Fansteel 
Metallurgical Corp., North Chi- 
cago, Ill. 





Personals 


E. G. Pierce @, formerly assist- 
ant professor of chemistry at West- 


minster College, New Wilmington, 


Pa., is serving Washington & Jef- 
ferson College, Washington, Pa., in 
a similar capacity during the pres- 
ent school year. 


Bernt A. Ruediger @ has re- 
signed his position at Electro Met- 
allurgical Co., Div. of Union Car- 
bide & Carbon Corp., Niagara 
Falls, N. Y., to accept a position as 
metallurgical engineer at American 
Locomotive Co., Schenectady, N. Y. 


William W. Austin, Jr., @, for- 
merly senior metallurgist with the 
Southern Research Institute, Birm- 
ingham, Ala., has accepted an ap- 
pointment as associate professor of 
mechanical engineering and tech- 
nical director, department of en- 
gineering research, North Carolina 
State College, Raleigh, N. C. 


Alvin S. Cohan @ has been 
appointed editor of the Journal of 
Vetals, official publication of the 
metals branch of the American In- 
stitute of Mining and Metallurgical 
Engineers. Mr. Cohan, a metal- 
lurgical engineer, joined the staff 
of the Journal of Metals in 1950. 
Previously he had been engaged in 
research, development, and pro- 
duction on high temperature ap- 
plications of powder metals. 


E. W. Engle @ has been pro- 
moted to the newly created posi- 
tion of product and process engi- 
neering manager, engineering 
staff, Carboloy Dept., General 
Electric Co., Detroit. R. A. Can- 
ning @ has also been promoted 
to the new position of production 
engineering manager in the same 
department. 


Donald R. Guthrie @ has been 
appointed executive engineer in 
charge of engineering research at 
Minnesota Mining & Mfg. Co., St. 
Paul, Minn. Mr. Guthrie joined the 
company in 1939 as research chem- 
ist. In 1944 he was made a divi- 
sion engineer. In his new position 
he will organize an engineering 
research group which will pro- 
vide specialized engineering assist- 
ance to engineers in the company’s 
various product divisions. 


Charles E. Bates ©, metallur- 
gist with Delco-Remy Div., Gen- 
eral Motors Corp., at the Anderson, 
Ind., plants, has been appointed a 
member of the development staff, 
engineering department, Delco Bat- 
tery Operations, Muncie, Ind. 





Impregnate 


PRESSURE CASTINGS 


Economically 


with the NEW 
200 Mogullizer 


The remarkable MOGULLIZER offers 
you a positive, low-cost method of 
impregnating pressure castings to 
meet the most rigid specifications. 
Pressure castings impregnated with 
this equipment have been success- 
fully subjected to severe tests with 
hot kerosene, hot oil, hot water and 
other solutions under pressure, with 
no evidence of porosity remaining. 


Meets All Contract Specifications 
If your contract calls for casting 
impregnation, it will pay you to get 


the facts today on this MOGULLIZER 
packaged plant which utilizes both 
pressure and vacuum stages in its 
operation. MOGUL Cast Seal B is 
an approved impregnating solution 
designed by us for use with the 
MOGULLIZER. Any impregnating 
materials can be used satisfactorily 
in these machines. 


Designed for High Production 
We manufacture other units to meet 
the needs of every application. We 
can also furnish special refrigerated 
units as well as polymerizing tank 
for use with the MOGULLIZER. Let 
us know what your production re- 
quirements call for. 


Write today .. . for free MOGULLIZER 
literature and our recommendations 
for your casting salvage problems. 


NOTE: There are job shops in certain areas that con toke care of your contract work. 
A few territories are still open for job shop installation. Write for set-up plan today. 


METALLIZING COMPANY 


OF AMERICA 


Dept. MP, 3520 West Carroll Avenue 


Chicago 24, IIlinois 
Telephone: SAcramento 2-3710 
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Stainless Steel Flange 2%6” thick x 28%" OD « 9%" 1D 


forged in stainless steel 





and rough machined 





by G. 0. CARLSON, INC. 





B, working exclusively in stainless steels, the Carlson 
organization has an expert's knowledge and experience 
in the field. This is important whether you need plate 
large or small, straight or cut-to-pattern), diameters 
heads, rings, forgings or other stainless products 

The illustration shows (in a front and back view) a 
typical torging made of stainless steel This flange was 
forged of Type 316 stainless and rough machined in our 
plant. The customer, by using this Carlson service, was 
able co tinish-machine the part in record time and ship 
ping charges and material waste were held to a minimun 

As just one segment of our over-all service in stainless 
steels, G. O. Carlson, Inc. produces torgings in all 
sizes and analyses to chemical industry standards—rough 
machined, ready for tinishing 

If you need stainless steel, our engineering staft will 


be glad to help just send along your inquiry 


Stainless Steel is our only business 


... and we know it 


CARLSON INC. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS ¢ BARS e SHEETS (No. | Finish) 


District Soles Offices in Principal Cities 
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Alloy Steel Conservation 


(Continued from p. 103) 
were to be largely increased. 

6. With increasing production 
and decreasing alloy content, cur 
rent high recoveries from scrap 
cannot continue. As alloy content 
continues to drop, the law of di- 
minishing returns will be acceler 
ated. Elements in scrap will be lost 
because there will be no commer 
cial incentive in their separation. 

7. Grade usage is not now a 
inatter of selection of some alloying 
element because of precedent, but 
rather is based upon supply of raw 
material. 

Recommendations In the over- 
all problem, it would be helpful to 
have more H-steels available. Wider 
use will do much to circumvent 
problems concerning residuals. 

Additional research should be 
done on grades likely to replace 
steels containing high percentages 
of elements which are now per 
mitted for use in “must” applica- 
tions: for example, lean steels like 
9310, 4815, 46B00, 43BV00, 4340 
and 4621. 

It might be well to examine 
all specifications and determine 
whether grades with small amounts 
of alloying elements can serve a 
functional purpose in specific uses, 
particularly those steels over 0.30% 
carbon. If not, discontinue their 
use. It would seem logical to elimi 
nate from the list of standards or 
tentative standards those steels 
which are now obsolete. 

The facts strongly indicate that 
this country will be faced with se- 
rious problems in alloys when an- 
nual steel production, normal or 
otherwise, exceeds about 90,000,000 
ingot-tons, based on present prod- 
uct mix. 

If the required conservation is 
compared with the results obtained, 
it would be difficult to name the 
cases Where failure in finished parts 
could be blamed on alternate grades 
that have been recommended. 
There have been instances where 
alternates have been improperly ap- 
plied and have caused some trou- 
bles in fabrication, but none of any 
consequence where parts made 
therefrom have failed to function. 

It becomes obvious that the con- 
structional alloy steel business has 
developed grades which are most 
economical and satisfactory. There 
fore, one could logically draw the 
conclusion that there is sufficient 
ingenuity left to carry on the one 
more step, and reach the necessary 
further conservation without harm- 


ful effects, [-) 





ADIUMS 
Now evttorn of” 

~ 
COLOR-CODING SHIPMENTS 





VANADIUM CORPORATION OF AMERICA 


‘& Rapid Identification —a quick glance \ 


is all that’s needed. Now... 


@ Fast Handling —no slowdown caused by turn the page 


hard-to-read labels. 


t how thi 
& Quick Inventory — stock is easy to check © sen Rew es 


when it's color-coded. system works 


@ Double Check — ss color and Lavan semesmacse 





VANADIUM S rew color-coding 


system gives faster handling, quicker identification 


HERE'S HOW IT WORKS: 


A different color is assigned to each major 
alloying element. The color identifying each major 
element and the name of the product appear 
on every label. 


VANCORAM FERRO-ALLOYS 


MAJOR PRODUCTS ARE IDENTIFIED BY THE FOLLOWING COLORS: 





PRODUCT COLOR PRODUCT COLOR 





Aluminum Silver Ferro Vanadium Light Blue 
Ferro Chromium Yellow Grainal Dark Blue 
Ferro Silicon Red Noduloy Green 

Ferro Titanium Orange 











Multiple-element products are identified squares on the top band of the label. 
by combinations of colors. High carbon These product-identifying colors are 
products are further identified by black used on drum labels; on car cards for 
squares on top band of the label, and low carload shipments; and on tags attached 
carbon products are identified by white to products shipped in bags. 


VANADIUM CORPORATION OF AMERICA 


MAKERS, OF ALLOYS ° 420 Lexington Avenue, New York 17, N.Y. 
CHEMICALS AND METALS Detroit * Chicago * Cleveland ¢ Pittsburgh 














METAL PROGRESS 


BULLETIN BOARD 


THE BUYERS’ GUIDE FOR METALS ENGINEERS 


ABRASIVE 
PRODUCTS 














BRAZING 
CASTINGS 


CLEANING & 
FINISHING 





FLUXES 


FORMING 
EQUIPMENT 


HEAT TREAT- 
ING SERVICES 


| 
HEAT TREAT- 
ING SUPPLIES 





| INSTRUMENTS 

| LABORATORY 
EQUIPMENT 

LUBRICANTS 


METALS & 
ALLOYS 


PLATING 
SUPPLIES 


SPRINGS 





TESTING 























TOOL STEEL 
WELDING 
wire 


: 


TRADE If OLD IDEAS FOR Hew 








The most valuable asset of the 


dustries people lies in its singu- 
lar virtue of sparking new ideas 
and changing old concepts of 


all things concerning metals. ~ 
—— 
= 


Big Metal Show beyond its im- \ PLAC 
pelling hold on all metals in- ait a, 





Don’t miss this Big Metal Show 

. itll be jam-packed with 
stimulating, refreshing, differ- 
ent idea-changers! 


Lp 
g 
=) 


PHILADELPHIA 
OCTOBER 20-24 





NATIONAL METAL EXPOSITION 
NATIONAL METAL CONGRESS 
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th Century 


ot Clevetend 6 Ome 
orks Howell Michigon 


ON INFO-COUPON PAGE 1 


NO. @ 





CENTRIFUGAL 
CASTINGS... 


Abrasives, Castings, Cleaning and Finishing 





GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 

14 ON INFO-COUPON PAGE 15 








Setter 


for most castings 


Best 


to prevent gas and 
liquid leaks 


For details, write for booklet. 
American Non-Gran Bronze Co., 
Berwyn, Pa 


o Sita, 
wt 4, 


f 


MANHATTAN 


Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamend Wheels 


Custom-made for your 
material removal problem 
Foundry euantne~Oties 
Surfacing—Centerless Grinding 
Cutting and Surfacing concrete, 
grenite, and marble 
““Meldiscs” for rotary sanders 
Grinding and Finishing 
stainless steel welds 
Bearing Race Grinding 
and Finishing 
Finishing Tools and Cutlery 
Cutting-off—Wet or Dry Bers, Tub- 
ing, Structurals, etc. Foundry Cutting 
—standard and reinforced wheels 
Grinding Carbide Tipped Tools 
* 


Write to Abrasive Wheel Department 


Raybestos-Manhattan, Inc. 


MANHATTAN RUBBER DIVISION 
$2 TOWNSEND ST. - PASSAIC WN. J. 


aes 








FREE 


re 


BARREL 
FINISHING 


This amazing 22-page booklet 
is guaranteed to open your eyes! 
Gives latest, up-to-the-minute 
facts — figures — photos on ad- 
vanced barrel finishing. Shows 
how single unit installation re- 
places from 2 to 12 men—sav- 
ings up to 95% on almost all 
types of parts from large cast- 
ings to small intricate parts. 
Investigate today! Send for your 
FREE copy of Booklet No. jJ7 
today. 


Ges upersheen 


AMERICA'S 6 PEST MANUFA 


FINISHING EQUIPMEN 


IN INFO.COUPON PAGE 158 








CIE 
VAPOR DEGREASERS 
and 


Metal Parts 
Cleaning Equipment 


PER-SOLV (Perchlorethylene) 
CIRCO-SOLV (Trichlorethylene) 


Write for Bulletin 











NFO COUPON PAGE 1 








ON INFO.CC 


METAL 


YUPON PAGE 158 
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Cleaning and Finishing 





ABBOTT 





MATERIALS 
CLEANING t IPM AT & BARRELS 


il for SUPERIOR RESULTS 
- Manufacturers of Deep Hardened and 
Tempered Carbon Steel Bearing Balls 


THE ABBOTT BALL CO. 


1049 New Britain Ave., Hartford, Conn. 





LIST NO. 13 ON INFO-COUPON PAGE 158 T N¢ 


SHELL 
ON MANUFACTURERS ! 





Your cleaning problems can be 
handled more economically and 
with less floor space—by using 


ROTARY SHELL WASHERS 


—Any Number of Stages— 
—Any Heating Medium— 
—Continuous and Indexing Drives— 


peters- -dalton Ac 


17932 RYAM ROAD DETROIT 12, MICHIGAN 








Whether your washing jobs are 


se ce 
INDUSTRIAL WASHING MACHINES 
handle ’em all . 
— The type of wor the cleaning pao or 
- v treatin br maintaining high pr tion 
Designed and Manufactured pon ete + Sy sini 
for Anodizing, Plating and all This specialized equipment washes . . . rinses 


iali in i hosphatiz t 4 
Specialized Finishes. dries . . . phosphatizes . . . treats with 
a Bonderite and performs other desired 
7 single or combined preparing and finishing 
operations. Address Dept. BB NOW 


INDUSTRIAL SYSTEMS COMPANY 


NARACO Exclusive Sales Agents 
New Brunswick New Jersey 





LIST NO. 14 ON INF ¢ 


METAL PROGRESS; PAGE 148 














i. these days of re- 
strictions on the 


use of the usual plating 
metals, the precious metal, 
rhodium, becomes impor- 
tant as a replacement for 
them, especially for small 
articles and parts. 


Rhodium is hard and bril- 
liantly white and it cannot 
tarnish. No acid nor mix- 
ture of acids attack it. 
Our solution has excellent 
throwing power. 


Suggested objects for 
plating with rhodium are 
optical mounts, contacts 
for communication equip- 
ment, radar components, 
surgical instruments and 
pen and pencil sets. The 
practical plater’s own ex- 
perience will suggest 
many others to him. 


Commercial rhodium plat- 
ing was developed in our 
laboratories. Baker Rho- 
dium Plating Solution is 
the original and is made 
under the direction of the 
men who developed the 
process. 


@ Let us send you Direc- 
tions for Rhodium Plating. 


5 at 


113 ASTOR STREET 
NEWARK 5, NEW JERSEY 





Cleaning and Finishing, Heating Equipment 








EXPLOSION COMBINATION 
GAS and OIL 
BURNER 

for 


Heat TREAT 
FORGING 
MELTING 


Our burners afford fuel savings, complete 
combustion (11'12% CO, Orsat), controlied 
atmosphere, instant lighting, complete heat 
ranges. Simple installation and control. 
Rapid conversion from ges to oil. Also 
patented refractories in special shapes. 


Ra-DIANT 
PRODUCTS CO. 


1413 W. Tuscarawas Street 
Box 729 Canton, Ohio 
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PROTECT METALS AGAINST 


| oe 

CORROSION 
SCRATCHES 
ABRASION 


Extensive laboratory facilities are at your 
service for any rust, woterproofing, or 
corrosion-resistant problem. 


LIST NO. 16 ON INFO-COUPON PAGE 158 








Upton 


» ee « OPPERS 


the most advanced 
Salt Bath Furnaces 


FOR.... 


BATCH 
TYPE 
WORK 


° 


CONVEYORIZED 
TYPE 
WORK 


° 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
Detroit, Michigan 
Phone: Diamond 1-2520 




















Before you invest in barre! plating 
equipment, check the features of the 
Demiels OLS Ploting Borrets 

Forty years of experience in 
manutacturing berre! ploting 
equipment hove led to the new 
Daniels O15 which con only be 
fully appreciated by thoroughly 
reviewing the focts os illustreted 
in our new catalog 

Write for your copy todoy! 


T NO. 17 ON INFO-COUPON PAGE 
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Heat Treating Equipment and Supplies 





MAKE 
YOUR own 


Dependable Oil-Gas Generator | 
| For All Industrial Heat Applications | 
| —Converts Oil To Gas. Serves As 
| Standby Or Primary Fuel Source. 
Clean, Blue-Flame Gas 
Lower Fuel Costs 
’ Premixer for any Gaseous Fuel 
Constant Fuel-Air Ratio 
Automatic Operation 
Quick Change from Utility Gas 
Less Scale on Ferrous Work 
9 Sizes for all Needs 


| 


| Write for your free copy of "Make 
Your Own Gas with Vapofier’’ 
| today. 


VAPOFIER 


| Seats s THROOP ST., CHICAGO 43, ILL. 


#S:-¢ INDUCTION HEATING EQUIPMENT 


Megacycle Tube [ype Machines 


Soldering + Brazing * Bombarding 
Annealing * Hardening 
zes: Standard—2,4,10,25 KVA; Custom—to 100 KVA 
“aie > Powerful - Reliable 
Challenge Comparison—Value * Quality * Price « 
Design * Appearance 
Free Trial Run of Your Sample Parts 
Complete data, application photos, prices, 
delivery in New illustrated Catalog. Write 
: on your company letterhead. 
Since 1930... Pioneers in Megacycle Heating 


SHERMAN (0.06 soe. foe 


505 Washington Ave., Belleville 9, N. J. 


ove 
emer 
<u ry 
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HEAT TREATING F&D FURNACES 
MATERIALS 
Engineered and Built to 
SINCE 1911 Your Specific Requirements 
e 
PARK-KASE LIQUID CARBURIZERS i lait il lard f v2 
QUENCHING ond TEMPERING OILS Special and standard furnaces 
CYANIDE MIXTURES 
NEUTRAL SALT BATHS fia 
HIGH SPEED STEEL HARDENING SALTS hardening, drawing, forging, 
TEMPERING and ISO-THERMAL si — 
QUENCHING SALTS heat treating. 
NO-CARB  NO-KASE » NO-SCALE e 
cANRON PRODUCTS — Free Descriptive Bulletin on 
Finch Coke © teed’ Pot Corben maquent. 
WOODSIDE RAPID CARBURIZERS 
ay FLINN & DREFFEIN 


Specifications 


for annealing, normalizing, 








UPOR \GE 1 = 





ENGINEERING CO. 
ieee rr aoe eo CHICAGO 3, ILLINOIS 


LIST NO. 34 ON INFO-COUPON PAGE 158 LIST NO. 5 ON INFO-COUPON PAGE 








*k BUFFALO HOUSTON 


A. Mansfield F. Coomb: 


B s 
A Amherstdale Rd 2221 Telephone Rd 


— ADOW, MASS 
G. Constantine 
CHICAGO Contre! Engineering Co 
Eimer A. Terwell 31 Converse St 
4160 No. Elston Ave : 


Snyder 21, New York 


MILWAUKEE 


CINCINNATI Ed. P. Lindergren 
Pearson Browne 348 W. Greenfield Ave 


Ist Nat'l Bank Bidg 


NEW YORK CITY 
R. B. Steele 


CLEVELAND 24 W. Sist St 


Alloy Sales & Service 


Chas. Plant, Jr PHILADELPHIA 


8905 Lake Ave., Rm. 303 by & Son 


W. Chelton Ave. Bldg 


DETROIT PITTSBURGH 


Gehringer & Forsyth Robt. A. Schmidt 


16151 James Couzens Hwy 108 Frick Bldg. STANDARD ALLOY C0., INC. 


LIST NO. 23 ON INFO-COUPON PAGE 158 
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Heat Treating Equipment and Supplies 





Ask for our 
BULLETIN P-52 


. Mexpensive way to expand your 
plant facilities. Choose from 27 Models. 


For instance: 1. You save time and money by keep- 


ing heat treat jobs for small parts 
in plant. 
2. It's easy to establish a new depart- 
— ment at small cost in proportion to 


benefits which result. 
3. Cooley heat treat furnaces pay for themselves 
through savings in time and subcontracting costs. 
4, Heat treat operations are easily performed with 


P™ 
Cooley designed furnaces etindisadsiaiies | K LAA $ 


giving complete details N 
ELECTRIC MANUFACTURING CORP j UVENCH TAN . d 

30 SO. SHELBY ST. + INDIANAPOLIS, IND. - an 
T NO. 87 ON fNFO-COUPON PAGE 158 CONVEYOR UNIT 
DEM - SE conveying equipment designed 
and built by Klaas for continu- 

the QUENZINE STORY F & oa = 
“ rm, ous heat treating. Oil in tank 
readily available carbon 


Low priced, more ° . 

teels can often replace alloy steels when GAS, OIL AND ELECTRIC is recirculated and cooled. 
quenched in eacon : 
Quenching Oils with BATCH e CONTINUOUS Metal belt lets the moving 
QUENZINE added ; : 
For information on quenched parts drain. Inclined 


his new addit i ae 
stg thre ange Soma * conveyor is driven by self-con- 








wn Riga Sra ATMOSPHERIC - RECIRCULATING- tained power unit. Various 
PUSHER—ROTARY HEARTH — sizes to fit individual require- 

CONVEVER — RADIANT TUBE — POT ments. Klaas Machine & Mfg. 
CAR-BOTTOM- ALUMINUM REVERBS. ( ompany, 4308 


Tailored by Dempsey MT «East 49th Street, 


ALDRIDGE } : “y _ Cleveland 25, Ohio 
INDUSTRIAL OILS, Inc. (Bisixa* INDUSTRY 


DEMPSEY INDUSTRIAL FURNACE CORP. 
a 
T NO. 29 ON INFO-COUPON PAGE 158 LIST NO. 79 ON INFO-COUPON PAGE 158 LIST NO. 88 ON INFO-COUPON PAGE 158 








3401 W. 140th &t., Cleveland 11, Obie 














* 


e make containers and fixtures of all types— 
it & tor handling parts in heat treating, quenching, 
eee 


pickling, washing and anodizing operations. 


If what you need isn't shown in our catalog, 


iF we'll design and build it for you. 


REPRESENTATIVES IN PRINCIPAL CITIES 


4817 W. CORTLAND ST. CHICAGO 39, ILLINOIS 


CARBURIZING ' TRAYS QUENCH TANKS RETORTS 
BOXES 


> 
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Heat Treating Equipment and Service 





CIRC-AIR 


Every Heat Treating 
Process 
* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 





< oO » 
Specially Engineered 
for 
Your Particular Needs 
6 


GAS « OIL ¢ ELECTRIC 





INDUSTRIAL 
HEATING EQUIPMENT 








| Sewing the | 
HEAT TREATING INDUSTRY 
Since 1930 


@ Complete Service 
on Control Equipment 


@ Thermocouples 
@ Protection Tubes 
@ Charts and Lead Wire 


THE CLEVELAND ELECTRIC 


LABORATORIES COMPANY 








1988 
E. 66 St. 





DETROIT’S BETTER 


HEAT = 


= err ee = a 
SO: OFFERING FACILITIES FOR: ce 
a 500,000# PEW ice 
= ‘MINUTE PARTS TO 2-10N es 


a sicity HARDENING oF 





STANDARD STEEL TREATING CO. 
3467 LOVETT AVE DETROIT 10, MICH 
Phone TAshmoo 5-0600 


NO. 40 ON INFO-COUPON PAG 





HAYS DIAFLOW METER 


New low differential flow meter meas- 
ures: 


1. air flow 
2. gas flow 
3. or air flow-gas flow ratio 


Diaflow measurement in open 
hearth, soaking pit, billet, slab 
heating and annealing furnace 
indicates excessive amounts of 
air and/or gas...helps to pre- 
vent fuel and gas waste serves 
as a guide in maintaining prod- 
uct quality 


Write for bulletin 52-1017-37 





BULLETIN ON 
HEAT TREATING FURNACES 


A complete summary of Hays 
products applicable to processes 
such as annealing, brazing and 
calorizing. Scope includes various 
methods of firing ‘underfired, 
overfired, sidefired), fuel burned 
(gas, coal, oil), and type of fur- 
nace (continuous, rotary hearth, 
Slab heating, etc.) 

Hays complete line of draft 
gages, flow gages and meters (for 
high and low pressure gases and 
liquids), portable gas analyzers 
and automatic CO, recorders are 
covered. 


Write for bulletin 51-750-51 


LIST NO. 30 ON INFO-COUPON PAGE 1 





woe ewes wees LINDBERG STEEL TREATING CO. 
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Large ; aces 
Pit Type Co 
Productio" 


pitriding 


‘urn 
yny ection Fur 


Batch F urnace 
Carbo 


* ap burizing 
“ tion Heatine 
Normaliziné 
Annealiné 

Grit Blasts 


Shot Blastine 


Heat Treating Service 


FORGINGS, CASTINGS, TOOLS, PARTS 


Special Jobs or Production Runs 
Counsel Without Obligation 


Two car bottom type 

furnaces with 30,000 and 

50,000 Ibs. capacity. 

Four truck docks and rail- 

road siding available. 
Send for Free Booklet 
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Flexible in Range... RIGID in Quality 
Laherides Scientific 
STEEL TREATING 


The flexible facilities of Lakeside can handle your steel 
treating—Our rigid scientific quality controls promise a better 
treating job. A glance at our services shows you we provide not 
only the usual metal treating processes, but that we also pioneer 
each new and proven superior technique. Whether your metal 
treating problem is large or small, call Lakeside—our metal- 
lurgists will be glad to help you! 





S418 LAKESIDE AVE., CLEVELAND 14, OHIO 
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Ber Stock 
Treating ond 
Straightening 
(mill lengths 
ond sizes)... 


Flame Hardening, 
Electronic 
induction 

Herdening... 


Peck, Ges 
obpiavid 
Cerburizing. 


HENDERSON +9100 


Heat Treating, 
Pwr 
i et, 


Mitriding. 
| Speed Mitriding, 


| Merocesing ... 


Send Blasting, 
Tensile and 
Bend Tests... 
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Instruments, Laboratory Equipment 


Soalue Alexander ASK 31 @) D) at. 


SHEET METAL TESTER 


INSPECTION For Erichsen Test for all kinds of 


‘| TN 
aay | FU so ACen 
SORTI NG workability 


of ferrous, 
PROBLEMS «<c% [ooo 
fine metal sheets osphet 
MAGNETIC ANALYSIS and strips to point of fracture. praes 
EQUIPMENT Reading—accurate to 0.0004”... 


Automatic ye 
Electronic Equipment for non-destructive 








- Annealing 
es—3 


Box T yee 
Write for Cata Combustion’. Det. 
production inspection of steel bars and tub- log & Sulfur 


Carbon & Tests 
ing for mechanical faults, variations in denability 
composition and physical properties. Aver- J. ARTHUR DEAKIN & SON a Treating - 
og inepoction epeed 139 0. per minute. 150-28 Hillside Ave. + Jamaica 2, N.Y. High Frequency Fuller 

This t is now employed by more he by @ ron 
than 40 Stee! Mills and many Steel Fabrica- ir ON INFO.COUPON PAGE 158 Melting rycibles 
tors. » 2 Melting in riments 
wetallursicel ExP® 
y 
MAGNETIC ANALYSIS Powder Metallurs 


h Work 
DEMAGNETIZERS Reseoiith Tempering 
Salt Bath te hecking 
Electrical Equip for efficient producti pmocouple e Che F 
demagnetizing of steel bars ond tubing. The —2000 
When used with Magnetic Analysis Equip- grcrLiss 3 

















Tube Types 
ment inspection and d g can Tube Types 
done in a single operation. 


Tube Type* 
U-TYPE * WELL TYPE + DUAL TUBE 








MAGNETIC ANALYSIS P | ‘ 52 
COMPARATORS FLOW METERS Lk for Cululey 


Electronic Instruments for production sort- DRAFT GAUGES — | l/- a) 


ing of ferrous and non-ferrous materials 7 
ond parts for variations in composition and For measuring pressure, 
physical properties. vacuum and differential pres- 


sure of liquids and gases. 


ALSO MAGNETISM DETECTORS Also a complete line of 


accessories. 
Inexpensive pocket meters for indicating ASK FOR CATALOG C-12 
magnetism in ferrous materials and parts. 


atin: ww Se SCIENTIFIC CO. 
MAGNETIC ANALYSIS CORP. a Sc 719 Liberty Ave. 


42-44 Twelfth St. Long Island City 1, N. Y. e O89 Hanoneree siete — 


You tell Boder what you need 











: 
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ULTRASONICS 


for rapid, accurate, non-destructive 


THICKNESS MEASUREMENTS 
and FLAW DETECTION from one side 

AUDIGAGE® Thickness Testers 

Ranges 0.020” to 4” 

and 0.060” to 12” 

AUDIGAGE® Ultrasonic Micrometer 

Direct-Reading 

Special Ranges as required 

Accuracy as high as + 0.25% 


If you want to perform 
RANSON siectees 


Tensile or Brinell testing operations 


pee; pega quickly and simply — contact 
ASTRUMENTS. production 


Literature 

SPS OS Ohl OOOO @ Detroit Testing Machine Company 
“439 FAIRFIELD AVE-STAMFORD- CONN on Request 9390 Grinnell Ave. + Detroit 13, Mich. 
NF JPON PAGE 158 T NO. 54 ON INFO-.COUF “ 
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Control Temperatures 
More Closely 


REDUCE COST - SAVE TIME 


This 
Catalog of 
Improved 
Pyrometer 
Supplies 
shows you 
how! 


Get your 
FREE Copy 
Today! 


* Thermocouples * Protection Tubes 








RICHAR 


ARKLAY ° 
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olve FLAW 


DETECTION 
PROBLEMS «cté 


FOERSTER PROBOTESTER 


Electronic equipment for non-destructive 





inspection of irregularly shaped iron and 
steel ports for certain flaws 


FOERSTER PROBOSCOPE 


Electronic equipment for non-destructive, 








production inspection of regularly shaped 
iron ond steel parts for certain flaws 
For information write 


MAGNETIC ANALYSIS CORP. 











42-44 Twelfth St. Long Island City 1, N. Y. 
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nal 7 ’ 7 
KENTRON 
4a - 
’ MICRO 
HARDNESS TESTER 


— 


ri oe 
awh 


~ Sy I=)" 


Applies 1 to 10,000 gram loads 
Write for Bulletin 

Kent Crire LABORATORIES 

PEEKSKILL NEW YORK 


DA 58 


Instruments, Metal Forms 





TESTING-ANALY ZING 


S T SAM TOUR & CO., INC. 


& ( 


~ 
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1 AMERICAN STANDARDS 
TESTING BUREAU, INC. 








for Fast and Efficient 
HARDNESS TESTING 
es 


Uselff ee n> 
the ate 
Impressor 
ON ALUMINUM, COPPER, BRASS, BRONZE. PLASTICS 
Works on the principle of forcing o hardened, 
spring-loaded steel! point into the surface, the 
amount of penetration registering instantly on 
a dial indicator to give ao dependable measure 
of hardness. Can be used in any position. Simple 


to operate. Ruggedly built. Thousands in use. 
Write for Bulletin 1689-1 


BARBER-COLMAN COMPANY 
1225 ROCK STREET - ROCKFORD, ILLINOIS 
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os 


COMPRESSION « TORSION « 
FLAT*+ EXTENSION+AND 
SPECIAL TYPE SPRINGS 


> 


METAL STAMPINGS AND 








WIRE FORMS 





JOHN EVANS’ SONS, Inc. 
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Y 


Stainiess Steel in sirip, sheet, bers, tubing and 
accessories 

Cold Finished Steels in al! stendord shopes 
ond carbon anclyses 

Spring Steels in Bive Tempered and Polished 
Coils, Cold Rolled Annecied Coils and Straight 
Lengths in 1070 and 1095 Carbon grades and Hot 
Rolled SAE 1095 and 9255 Bers. Wires include 
Polished Music Spring Wire, Block Oi! Tempered 
Spring Wire 

Cold Rolled Sheets — Cold Rolled Strip in 
coils and straight lengths, all tempers, slit, 
sheared and round edge 

Planet Drill Rods Rounds sizes from 013 te 
2 in. -flots and squores 

Aluminum Sheets in coils and straight lengths 
in ol! olleys -Aluminum Bors and Rods. 


N« 65 ON INFO-COUPON PAGE 158 
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Tools, Tool Steel, and Metalworking Equipment 








ARDCOR] 


TUBING 
ROLLS 


*PRODUCTION PROVEN — 30% More Footage! 


These Tubing Rolls, made of ARDCORLOY* —a special 
alloy steel, were designed and manufactured by ARDCOR 
for one of America’s leading Welded Tube Manufacturers 
(name on request). 


NOW AVAILABLE 
FROM STOCK 


e High Speed: 
T-1 to T-15, M-1 to M-56 


e High Carbon—High Chrome 


What are YOUR Roll Forming Requirements ? 


ARDCOR ROLLER DIES @ ROLL FORMING MACHINERY @ CUT-OFF MACHINES 


American ROLLER DIE CORPORATION 


20680 St. Clair Avenue Cleveland 17, Ohie 





. : 40. 57 ON INFO.COUPON P 
e Oil Hardening “ : 











e Air Hardening USE 
© Water Hardening HANGSTERFER’S 


RESIDUAL STRESS 
MEASUREMENTS 


This volume, written by four 


e@ Hot and Cold Work-Die Steel 
e Fast Finishing Steels 


COMPLETE WAREHOUSE 
FACILITIES 


STOCK LIST MAILED 
ON REQUEST 


RELIABLE 


CUTTING 
COMPOUNDS 


for 
Broaching 
Milling 
Tapping 
STAINLESS STEELS 


Smoother finish 
Greater tool life 
Increased production 


outstanding authorities, de- 
votes 204 pages to the impor- 
tant problem of the nature and 
extent of residual or “internal” 
stresses in metals and metal 
parts prior to actual structural 
or operating use. 

How to measure residual 
stresses ... The state of stresses 
produced in metals by various 
processes... Relief and redis- 
tribution of residual stresses in 
metals...How residual stresses 
originate, their nature and 
their effect on metals. 


sl | Se od oF 


HANGSTERFER’S 204 pages, $4.50 


PUBLISHED APRIL, 1952 
LABORATORIES, INC. AMERICAN SOCIETY for METALS 
21 Cooper St. + Woodbury, N. J. 7301 Euclid Ave. Cleveland 3 























4 PAGE 


STEELWELD >". SHEARS 
Radically Different 


Steelweld metal-cutting shears are entirely new with advantages never 

before possible. Revolutionary pivoted-blade travels in circular padres nis i 
overcomes handicaps of ordinary guillotine-type shears. No slides or 
guides to wear and cause inaccuracies. Many other important features. 
Complete line machines for shearing metal up to 20 feet long or in 


thicknesses to 1-1/4 inch, 
Straight rbccurate Cuts 


Not only are these machines easier to operate but their design assures smooth 
straight cuts to hair-line accuracy for years of operation. Their construction 
is extra heavy, and all modern features are incorporated to provide for ease 
of operation, minimum maintenance and long life 

WRITE FOR CATALOG No. 2011. 


THE CLEVELAND CRANE & ENGINEERING CO. 


5939 East 282nd Street e Wickliffe, Ohic 

















FEATURES GALORE 


All-welded solid one-piece frame 
Electric foot control. 

Fast Micro-Set Knife Adjustment 
Deep throat for wide slitting 
Lift-up Back Gauge. 
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WIRE FOR WELDING 


. «+ for “QUALITY 
CONTROLLED” Welds on 


ALUMINUM 
STAINLESS STEELS 
ALLOY STEELS 
BRONZES 
CAST IRON or 
SPECIAL ALLOYS 


USE “WELDSPOOL” 
ELECTRODE WIRE or 
“‘WELDBEST” 
ELECTRODES 


Weldbest Electrodes 


. M/s 


FOR MANUAL ARC WELDING 


WELDWIRE COMPANY, Inc. 


N. W. Cor. Emerald and Hagert Sts. 


Philadelphia 25, Pa. 
PHONE: Garfield 3-1232 











LUCAS-MILHAUPT 
ENGINEERING CO 
5051 S$. Loke D udahy, Wis 


LIST NO. 46 ON INFO-COUPON PAGE 158 


Welding and Brazing 











MANUFACTURERS # PROCESSORS 
OF STAINLESS 
AND HEAT RESISTANT 
ARC WELDING 
ELECTRODES 


* * 
AUTOMATIC WELDING 


ALL ANALYSES—COATED, 
STRAIGHTENED AND 
CUT, OR COILED, 


~~. 


e- < 


Telephone 
MOntrose 2-6100 














A CABLE SPLICED 
in 10 SECONDS! 


Ae 
ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 

















Write for Caddy Catalog 
1 »N ( 1IPON PA 
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Metals, Metal Forms, Fluxes, Lubricants 











USE OUR WHITELIGHT iS “SILVER COTE’ 


HOEGANAES MAGNESIUM BERYLLIUM 


h 1 Ind d 
SPONGE IRON POWDER oe en eee COPPER 


Tubes @ Rods @ Shapes @ Bars 
for Hollow Extrusions @ Piate ©@ Strip BRONZES + ALUMINUM 
@ Pipe © Wire @ Welded and COPPERWELD + SILVER PLATED WIRES 


2. , Metallurgy Riveted structures and assemblies OTHER NON-FERROUS 
Fabrication rounn WIRE rar 


and other gor 


Metallurgical Purposes sommes 
EKSTRAND & THOLAND, inc. WHITE METAL ROLLING 


. 

* 

* ELECTRONICS 
* SPECIAL PURPOSES 

& STAMPING CORP. 

441 Lexington Avenue 82 Moultrie $t., Breeklyn 22, N.Y. LITTLE FALLS TERIA, 

New York 17, N. Y. Sales Office 

376 Lafayette St., New York 3, N. Y. 








INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 
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DRAWING > UI \LUMINU “pe Use Atlantic Fluxes 
TAINLESS § sospdagast thf a ©. .« 
° eo... ; = EXTRUSIONS © Il ehh 


minum alloys. Assures uniformly sound, 
’ 
Hangsterfer's 


SPECIE i YTIONS Seanay od enti tomes 
LUBRICANTS a ALUCO'S’... 


Specially compounded for die cast- 


poy dense grained castings. Used in rever- 


DEPENDABLE ing cluminum-base metal and per 


monent mold castings 
MAGNESAL... 


Used for removing magnesium from 


for... Increased Production 
Less Scrap 
Longer Die Life 


MMEDIATE SERVICE 


majer metalworking plants throughout 
the United States and Europe. 


sameen, comm IN ALUCO ‘GR’ & ‘DG’... 
For grain refining and degasifying 


HANGSTERFER’S mani es - eer 
LABORATORIES, INC. ; 
21 Cooper Sweet « Woodbury, N. J. Atlantic Chemicals & Metals Co. 


1921-27 NORTH KENMORE AVENUE 
CHICAGO 14, ILLINOIS, U.S.A 


Lomaal 
Do th » Ata tata toe the HIMMEL BROTHERS CO aluminum alloys 
ing the most di jobs for the nweit avewue , 
Ss. 
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READERS’ INFO-COUPON SERVICE, METAL PROGRESS 
7301 Euclid Avenue, Cleveland 3, Ohie ' ELEMENTS OF 
Please send further information, as checked at the right, on the advertisements in the 4 


Bulletin Beard with numbers | have listed below — Please check) HARDENABILITY 


Send Catalog Send Nearest ' By M. A. GrossMANN 
or Engineer- Price Source of : oe —- 


— _ ~—y The author of this important 
(Bulletin Board Item Number . sk wos ’ 4 book brought practical ex- 
‘ m7 ¥ perience and sound judg- 
ment to bear upon modern 
concepts of hardenability. 
The four sections are illus- 
trated with 111 graphs and 
charts to insure clarity of 
presentation. 164 pages; 
Your Name $4.50. 
Company 


3 AMERICAN SOCIETY for METALS 
Street __ 


7301 EUCLID AVENUE 
City __. —_ hia : CLEVELAND 3, OHIO 
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NOW .. 





Per Hour 


CONTINUOUSLY |->- MAHR SHELL FURNACE 


.300 
Heat Treated Shells 


Mahr Chain Conveyor, Recirculating, Air Draw Shell Furnace 





HARDENS, QUENCHES and DRAWS 





See us at the 
National Metal 
Exposition, 
Philadelphia, 
October 20-24 
- +» space 1557, 
Commercial 
Museum 





MASI MAYO? 


DIVISION OF DIAMOND IRON WORKS. INC 
MINNEAPOLIS, MINNESOTA, U.S.A. 


75mm to 155mm Shells . . . Automatically 


MARR Shell Furnace i. equipped with the “Roller Rail” hearth system for fast, 
mass production. Fully automatic design requires no manual loading, handling or 
guiding from the time the shell is charged to the hardening furnace until it is dis- 
charged by conveyor from the draw furnace. Lower operating costs are obtained. 
Uniform heat distribution in the furnace plus efficient design of the quench mechanism 
make possible remarkable product uniformity—-without rejects. Available for either 
gas or oil firing, or both in case of a fuel shortage. 

Write today and give us this information: (1) size shell you will make; (2) required 
production per hour; (3) fuel available. We will supply individual specifications and 


complete information promptly. 


OTHER MAHR FURNACES 
ACTURING CO, 





@ Car Type ®@ Rotary ®@ Continuous 
@ Pusher @ Batch @ Pit 


1802 N. 2nd Street © Ges or Oll Fired 
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hitch you HEAT toa 


— 
L. 

will NE ag 

Fett 











@ If your product requires heat processing you can turn it out faster 
and more economically in continuous-line production with a Wissco 
Steel Processing Belt. 

Wissco Belts give you the advantage of extra durability and heat re- 
sistance of chrome nickel alloys...the adaptability and low thermal 
values of open mesh construction...plus the economy of continuous 
operation. 


To order, write or phone our nearest district sales office. 


THE COLORADO FUEL AND IRON CORPORATION—Denver, Colorado 
THE CALIFORNIA WIRE CLOTH CORPORATION—Oakiand, Californic 


WICKWIRE SPENCER STEEL DIVISION—Atlanto * Boston * Buffalo * Chicago * Detroit * New York * Philadelphio 


” 


WISSCO BELTS 
(FI 
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ALUMINUM 


a 


a. 


REPORTER 


* *& & Eleventh in a Series to Industry on Aluminum Uses and Developments * * * 





ALUMINUM SPECIFIED IN NEW TRAILER DESIGN 





Butler Aluminum Buildings 
Considered Wise Investment 
By Satisfied Owners 


Aluminum buildings are enjoying wide 
popularity in all of the country. 
Proof of this is found in the large scale opera- 
tions of the Butler Manufacturing Company 
---manufacturer of a wide variety of pre- 
fabricated buildings for industrial, farm and 
commercial use...and a user of Reynolds 
Aluminum. 


sections 


Illustrated below is one of the many types 
of aluminum buildings produced by the 
Butler Company of Kansas City, Missouri. 


This is a 120’ x 260’ x 14’ (multiple 60’) build- 
ing that houses the engineering office of a well 
known maker of battery plate separators. A 
similar building, 120’ x 260’ x 20’ is used for 
manufacturing and warehousing by the same 
company. Like other owners of Butler engi- 
neered buildings, this manufacturer reports 
complete satisfaction the 
roofing and siding. 

Owners of Butler aluminum buildings say 
they are durable, rustproof, never need paint- 
ing and require very little maintenance. Occu- 
pants also mention that aluminum buildings 


with aluminum 


are more comfortable both in hot and cold! 


weather, because the alu.ninum so effectively 
reflects away sun's rays in summer and retains 
inside heat in winter. 

How can the durable, heat reflecting, rust- 
proof, low maintenance qualities of aluminum 


improve your products? Send for the com- 


improved designs. 





Aluminum Chuck Offers 
Definite Advantages in 
New Screwdriver Kit 


This inexpensive Screwdriver Kit is a good 
example of designing for the best use of each 
material. Five interchangeable screwdriver 
blades are steel. The handle is plastic. An all 
aluminum chuck securely joins handle and 
blades—provides five screwdrivers in a com- 
pact carrying case. 

The manufacturer states: “Here are the 
four basic reasons for using aluminum in the 
serewdriver chuck: 1. The superior machin- 
ing qualities of aluminum. 2. Rust protection 
without special finishes. 3. Positive spring and 
tension action. 4. Aluminum helped reduce 
weight. 





plete index of Reynolds literature covering all 


And, 


phases of design and fabrication. 


the Architectural Aluminum Folio. Please 
request on business letterhead, otherwise the 
price is one dollar. Write Reynolds Metals 
Co., 2576 South Third Street, Louisville 1, 


Kentucky. 


aousenLenguannensmennenannt 
Visit The Reynolds Metals 
Exhibit « Booth No. 1550 
National Metal Congress 
and Exposition 


Philadelphia « Oct. 18-24 


(Advertisement) 


if | 


yours is an architectural application, ask for | 


Gr eS_] 
— 




















The Screwdriver Kit is made by Schneider 
and Shier, Inc., 6457 N. Sheridan Road, 
Chicago, HL, prominent manufacturers and 
distributors of premium promotion items. 


Choice Of Aluminum Pays Dividends In Performance 


The Model 130 Tobey Flexi-Truck shown above, illustrates another cafe 
where leading design engineers are employing special aluminum extrusions, 
standard structurals, sheet, castings and other forms of aluminum in new ard 


In this airline baggage trailer, alumin 
structurals and extrusions are used for - 
bed frame, ends and side gates. The wheels & 
well as corners for the bed and end frames 
aluminum castings. End panels are alumin 
sheet and the front hitch is bolted tole 
structure made of aluminum angle and plate. 
The Model 130 is conservatively rated 
3,000 pounds load capacity at 20 miles 
hour and, thanks to aluminum, weighs o 
430 pounds (approximately). Three em 
Flexi-Trucks weigh less than one empty st 
trailer of the same size and capacity. Th 
more pay load per trailer can be moved safe 
with less effort and at higher speeds. - 
The Flexi-Truck is made by the Tol 
Manufacturing Corporation, El Segundo, Cal 
fornia, leading designers and manufactur 
of light weight, heavy duty material handli 
equipment. The manufacturer says, “Go 
construction combined with light, strong resil- 
ient aluminum offers warehousemen and 
material handlers substantial savings through 
easier operation, greater strength, corrosion 
resistance, and a durability not to be found in 
equipment constructed from other materials.” 
To get similar advantages in your products 
have a Reynolds Aluminum Specialist work 
with you on new or redesign problems. Tunis 
assistance is yours without obligation through 
the Reynolds office or distributor listed under 
“Aluminum” in your classified telephone 
directory. Or, if you prefer, write direct. 


For a free copy of the 130 page, 6” x 9” 
Aluminum Structural Design hand- 
bovk, and a complete index of other 
Reynolds literature, write on business 
letterhead (otherwise price is $1.00) to 
Reynolds Metals Company, 2576 South 
Third Street, Louisville 1, Kentucky. 
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Baked-on Aluminum Finishes 
Proving Popular for Nickel 
and Chrome Replacement 


Manufacturers of industrial finishes have 
developed a baked aluminum finish as a re-| 
placement for more expensive nickel and | 
chrome plating, and for other protective and 
decorative applications. The new finish has | 
good adhesion, is durable and resists salt 
spray from 250 to 400 hours. 


Automotive and Appliance Ornamentation 
Offers Wide Potential for New Finish. 


While each manufacturer varies the process, 
the same basic procedures usually apply for 
this new “laminated” aluminum finish. Metal 
parts are sprayed first with a synthetic high 
resin primer, then with a slurry of aluminum 
paste in a special vehicle. Tiny aluminum 
flakes rise to the surface and are baked in 
position. Next the parts are sprayed with a 
clear synthetic lacquer and again baked. 
The final finish is a virtually solid sheet of 
aluminum, bake-laminated between two 
layers of synthetic resin—a tough, attractive, 
satin lustre finish. 

It also is possible to add transparent colors 
to the final lacquer coat for special decorative 
effects. In that respect this new finish provides 
a fresh approach to many old finishing prob- 
lems. 

For the names of manufacturers of this new 
industrial finish write to Reynolds Metals 
Company, 2576 South Third Street, Louisville 
1, Kentucky. 











What Is Industry’s 
Biggest Headache? 


Volume Producers Benefit With Roll-Formed 
Aluminum Shapes From Reynolds 


Basic structural parts or parts for decorative or functional trim can be 


| quickly and economically roll-formed for your products by Reynolds Parts 


Division. Many hundreds of standard roll-formed shapes are available without 
tooling cost thanks to Reynolds tremendous tooling investment. Tooling for 
special shapes can also be supplied by Reynolds or work can be produced from 
your rolls on Reynolds roll-form equipment. 





Aluminum Keeps Pace With 
Modern Trend in Office 
Furnishings and Equipment 


It’s easier today to make your office more | 
attractive, more comfortable and a more 
efficient place in which to work, thanks to the 
wide range of smartly designed, functional 
furnishings made by progressive manufactur- 
ers like the Cramer Posture Chair Company, 
Inc., Kansas City, Missouri. More and more 
leading manufacturers are using Reynolds 
Aluminum in their products and here’s why, 
in Cramer's case, according to J. A. Lang, 
Sales Manager. 

Mr. Lang says, “We went into aluminum for 
our chairs to keep pace with the modern 
trend in the office equipment field. Aluminum 
offers eye appeal and light weight. We use 
aluminum in three forms... ingot, tube and 
sheet.” 

The Cramer 
Posture Chair 
Company manu- 
factures a com- 
plete line of light- 
weight, precision 
aluminum con- 
structed chairs in 
satin aluminum or 
baked enamel 
finishes. Alumi- 
num is also used 
in their big line 
of metal stands, 
ladders, filing 
stools, utility stools, medical and hospital | 
stools and other well-known products. 

Marsh Steel Corporation, a Reynolds dis- 
tributor in North Kansas City, Mo., Denver 
and Colorado Springs serves Cramer Posture | 
Chair Co. with Reynolds Aluminum. 








“Aluminum Powders and 
Pastes”’ Handbook Offered 
Information on various types of aluminum 


powders and pastes, their characteristics, con- 
trols and use in industry is found in the 





|“Aluminum Powders and Pastes” handbook 


| aptly subtitled, “The Tale Of The Powdered 


Did you know that, according to authorities, 


corrosion is today’s biggest headache in in- | 


dustry? Corrosion clips industry to the tune 
of five and one-half billion dollars a year 


seven times more than the annual fire losses | 


in the United States. This is just one of the 
many reasons why more and more corrosion- 
resistant aluminum is being specified today to 
help relieve this costly industrial headache. 


Printed in U.S.A. 


Pig”. This 84-page illustrated book discusses 
applications in paints, plastics, textiles, pyro- 
technics, chemical processing, powder metal- 
lurgy, medicine, and miscellaneous uses. 
For your free copy of this handbook, plus a 
complete index of Reynolds technical litera- 
ture, write on business letterhead (otherwise 
price is $1.00) to Reynolds Metals Company, 
2576 Se. Third St., Louisville 1, Kentucky. 


Aluminum and roll-forming combine to 
offer the important benefits of strong, light, 
uniform shapes that are easily and economi- 
cally bent, welded, assembled and generally 
fabricated. Aluminum can be cold roll-formed 
to close tolerances for your individual prod- 
uct requirements. Natural, embossed, 
dized or other finishes are available. 


ano- 


Butt-seam and lock-seam tubing, roll-formed 
by Reynolds, is widely used in TV antennae. 


Whether you make bicycles or baby car- 
riages, metal furniture or fences, television an- 
tennae or trucks, window sections or washing 
machines...these and thousands of othe? 
products can be produced faster and cheaper 
in volume by using roll-formed aluminum 
shapes from Reynolds. 

In this connection, it’s important to remem- 
ber that Reynolds Parts Division offers one of 
the country’s most complete facilities for 
aluminum fabricating in general and includes 
equipment for shearing, blanking, riveting, 
welding, forming, finishing and assembly in 
addition to roll-forming. Reynolds tre- 
mendous equipment investment includes hy- 


| draulic presses from 300 to 5000 tons, over 100 


mechanical presses ranging from 2 to 1700 
tons and other big capacity equipment for 
turning out quality work in large volume. 

For complete information on how the 
Reynolds Parts Fabricating Service can help 
you or for assistance on your particular re- 
quirements, call the Reynolds office listed 
under “Aluminum” in your classified tele- 
phone directory or write Reynolds Metals 
Company, Parts Division, 2065 South Ninth 
Street, Louisville 1, Kentucky. 
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Return Flight 
As Guaranteed 


(Advertisement) 





for the 
complete line 


of 


INDUSTRIAL X-RAY 


ne 7 
| | 
| | 


WHATEVER YOUR PRODUCTION — WHATEVER YOUR NON-DESTRUCTIVE 
TESTING OR EXAMINATION REQUIREMENTS, YOU GET EVERYTHING YOU 
NEED FROM KELEKET—the oldest name in x-ray. 


EQUIPMENT—designed, manufactured and 
performance tested for industrial use. Ad- 
vanced designs, ample power and simplified 
control assure quick, positive tests in lab- 
oratory or on production line. 


REPRESENTATIVE UNITS -The Ceiling 
Mounted Tube Crane for unequalled versa- 
tility . . . Mobile Unit for easy portability 
... Fluoroscopy Units for quick, non-record 
inspection. Conveyorized Fluoroscopy 
Units for up to 100% inspection at pro- 
duction rates. Many others, plus custom 
built units for your individual needs. 
ACCESSORIES AND SUPPLIES—Every- 
thing needed for fast, accurate and depend- 
able non-destructive testing of any part or 
assembly. 

SERVICE—Expert advice and help in plan- 
ning and setting up industrial X-ray facili- 
ties . . . servicemen, branches and dealers 
throughout the United States . . . as close 
as your telephone. 


Established 


KELEKET 
X-RAY CORPORATION 


226-10 W. Fourth Street 
COVINGTON, KENTUCKY 





You are cordially invited to visit 
the Keleket exhibit of the 34th National 
Metal Exposition and Congress, SPACE 
1809, October 20-24, Philadelphic. 





KELEKET X-RAY CORPORATION 
226-10 W. Fourth Street 
COVINGTON, KENTUCKY 


Please send the literature offered: 
C] “A Guide to industrial Radiography” 


() “industrial X-ray for Non-Destructive Inspection and 
Testing” 


Nome Title 
Firm 
Address 


City Zone Stote 
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assure you 
exact same analysis inert 
gas regardless of demand 


JERFORMANCE reports from 
Kemp users throughout the 
metals field show: Kemp Atmos- 
phere Generators produce and 
maintain exact analysis of chemi- 
cally clean protective atmosphere 
gas regardless of demand. Elimi- 
nate the possibility of mixture 
fluctuations at some critical phase 
of processing . . . offer big gas and 
maintenance savings. And in ad- 
dition, each Kemp Generator is 
engineered for fast starting, easy 
operation so as to save you both 
time and money spent on the 
warm-up periods. You can’t go 


hikMP. 


OF BALTIMORE 
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wrong when you specify Kemp. 
Set it... forget it! 


The Kemp Industrial Carburetor, 
standard equipment and the very 
heart of every Kemp installation, 
assures you complete combustion 

. . without tinkering . . . without 
waste. Uses ordinary gas right 
from mains. Every Kemp Design 
includes complete up-to-the-min- 
ute fire checks and safety devices. 

Why not find out how Kemp 


can help you with your problems, 
save you money, today? 


GAS GENERATORS 


Write for Bulletin 1-10 for technical information 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 





Machinability Correlated 
With Inclusions” 


rFVHIS PAPER reports positive cot 

relations between machining 
characteristics of bessemer steels, 
inclusion characteristics and silicon 
content. The results show that ma- 
chining properties are governed by 
the number, size, shape and compo- 
sition of the inclusions and that these 
characteristics are in turn depend- 
ent on silicon and oxygen content 
and subsequent mill practice 

A controlled heat of B1112, with 
silicon and oxygen additions, was 
used to reveal the correlations. The 
latitude of application of the corre- 
lations was then checked on samples 
of B1113 selected at random from 
25 commercial heats. The so-called 
machinability index was that ob- 
tained on the familiar constant-pres 
sure lathe. The inclusions were 
evaluated as to shape, size, and fre- 
quency by a statistical procedure 
using a microscope equipped with 
an ocular for grain size measure 
ment, 

It was found that large globular 
inclusions give the highest machin- 
ability index while the elongated 
(and, perhaps, more frequently 
“plastic’) kind produce a substan- 
tially lower index. Inclusions were 
classified as “large” when they were 
at least 0.001 in. long, and “globular” 
when the ratio of length to width 
was within a range of 3 to 5. A 
length-to-width ratio of 3.5 produced 
a machinability rating of about 180 
compared to a similar rating of 135 
for a ratio of 13.4. Since sulphur was 
held constant at 0.20% in the con- 
trolled heat, the number of inclusions 
varied inversely with the size. Thus 
high machinability ratings were ob- 
tained with approximately 100 inclu- 
sions per sq.mm. and dropped sub- 
stantially when the count increased 
beyond 200. The high count was 
accompanied by long stringy inclu- 
sions and higher silicon. 

Through silicon additions, the 
content was varied from 0.007 to 
0.044%. 
corresponding length-to-width ratios 
from 3.2 to 13.4. The inclusion count 
varied similarly from 96 to 258. The 
dependency of both shape and size 
on silicon content seems firmly 
established. 

The Role of Oxygen The bot- 
toms of the ingots of the controlled 

(Continued on p. 164) 


This was accompanied by 


* Abstract of “Correlation of Ma 
chinability With Inclusion Character 
istics in Resulphurized Bessemer 
Steels”, by Lawrence H. Van Vlack, 
@ 1952 Preprint No. 16. 








Brown charts are made of paper specifically designed for clear, dependable 
inking precisely calibrated for accurate recording. Planned buying 

the HSM way . . . eliminates possibilities of damage or shrinkage often 
caused by excessive storage time 


HONEYWELL SUPPLIES MAN 


omy to your pyrometer supplies purchasing! 


There’s a Honeywell Supplies Man near you . . . at 
your local Honeywell office . . . as near to you as 


E. W. MorGANsTERN, Honeywell Supplies Man in 
the Chicago area, helps check stocks of Brown re- 
corder charts at Sinclair Research Laboratories . . . 
where the HSM Plan assures wise buying and bal- 
anced inventories of all pyrometer supplies. 


You'll be pleasantly surprised when you, too, learn 
how this plan can add new convenience and econ- 


your phone. Call him in today .. . let him show you 
how the HSM plan can work in your plant. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jn- 
dustrial Division, 4503 Wayne Ave., Philadelphia 
44, Pa. Stocking points in Philadelphia, Cleveland, 
Chicago, Atlanta, 
San Francisco. 


Honeywell 


BROWN It*NSTRU 


Houston, Los 


Angeles and 


MENTS 


Fiat we Coutiols 


OCTOBER 


@ Vmportant Data 
Write for new Pyrometer Supplies Buyers’ Guide No. 100-4 


1952; PAGE 163 








(Lmazing Ommonia 


applies for a job! 


If ammonia, the versatile chemical, applied for a 
job, the interview would probably go like this: 


emptover: How old are you? 


AMMONIA: Many centuries. I helped the 
ancient Egyptians bleach cloth 3,000 years ago. 


EMPLOYER: Amazing! But what do you do 


AMMONIA: I grow farm crops, make ice, 
purify water, produce explosives. 


EMPLOYER: I know you are a fertilizer, a 
refrigerant, and ... 


AMMONIA: Yes, and I serve as a protective 
atmosphere to surface-harden and anneal 
vital parts of planes and automobiles. I 
neutralize acid in petroleum and extract 
metals from ores. I’m a solvent and reaction 
medium in organic synthesis, a nutrient 
for yeast and a processing agent in the 
manufacture of alkalis, rayon, dyes, 
butadiene, and catalysts for cracking 
petroleum. I’m used in making 
vitamins, sulfa-drugs and radio 
and television parts and tubes. 


EMPLOYER: Whoa—that’s enough! 
What can you do for us? 


AMMONIA: Just let one of our technical men 
talk it over with your chemists. He can 
usually find an answer that will a up 
some process and save you dollars. 


Barrett* Brand Anhydrous Ammonia in Cylinders 


FORMERLY SOLD BY THE BARRETT DIVISION 


NOW SOLD BY a - — 
Mite CGC Dy MOV 


ALLIED CHEMICAL & DYE CORPORATION 
*Reg. U. 8. Pat. Of 40 Rector Street, New York 6, N. Y. 
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Machinability Correlated 
With Inclusions 


(Continued from p, 162) 

heat analyzed higher in oxygen due 
to segregation of MnO and _ SiO.,, 
thereby affecting the composition of 
the inclusions. This produced sub- 
stantial reductions in the machining 
index and masked the correlations 
obtained with lower oxygen content. 
The mechanism of this effect was 
not investigated. 

When the same techniques of 
analysis were applied to the 25 com- 
mercial heats of B1113, the same 
correlations were still evident as 
central tendencies but the dispersion 
was considerable, particularly in the 
lower silicon range where the large 
globular inclusions are to be ex- 
pected. Furthermore, the dispersion 
did not appear to depend in any way 
upon the rather large range of oxy- 
gen content. There was, however, 
a significant correlation between the 
inclusion count and sulphur content; 
this confirmed the expected result 
from sulphur variations. The author 
of the paper suggests that fragmenta- 
tion and plastic distortion of the in- 
clusions resulting from commercial 
variations in mill practice could be 
expected to produce the dispersion 
apparent in the commercial heats. 

It is evident that desirable ma- 
chining properties arising from in- 
clusions can be initiated by the 
proper chemistry but they may be 
destroyed by subsequent mill prac- 
tice. In general, the machinability 
will increase with increased sulphur 
and with the sulphides in the form 
of larger globules. 

Machinability Index The ma- 
chinability index as obtained by the 
constant-pressure lathe is unques- 
tionably an influential factor in the 
machining performance of steel. 
Also, there can be no doubt about 
the correlation of this index with 
inclusion characteristics and related 
chemistry. However, the reviewer 
would caution against a simple ex- 
tension of these correlations to gen- 
eral practice in the machining of 
free-cutting steels. 

Most such steels are processed 
through automatic screw machines 
where thin-chip operations, such as 
reaming and form-turning, often dic- 
tate machining conditions. Tool life 
in these operations frequently is 
determined as much by surface finish 
as by tool wear, and both of these 
factors are quite sensitive to the 
directional properties assignable to 

(Continued on p. 166) 





Illustrated above are parts of a pneumatic pipeline convey- 
ing system. Each unit embodies an Air Operated Swing 
Check Valve and Lower Pressure Chamber. These completely 
machined and assembled units, together with those at the 
left, are presented as further evidence of the versatility of 
the Mahon organization in producing and machining Steel- 
Weld Fabricated parts and assemblies for hundreds of 
manufacturers throughout the country. If you have parts or 
assemblies in your product that could be redesigned and pro- 
duced to better advantage from a strength—weight—bulk 
standpoint, or, if you are faced with a limited production on 
an item involving heavy pieces in which pattern costs ore o 
consideration, you can turn to Mahon with confidence. You 
will find in the Mahon organization a unique source with 
complete, modern fabricating, machining and handling 
equipment to cope with any type of work regardless of size 
or weight . . . a source where skillful designing and ad- 
vanced fabricating technique are supplemented by crafts- 
manship which assures you a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 


THE RR. C2. MAHON COMPANY 
DETROIT 34, MICHIGAN 
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Improve Quenching 
and You Get 
Better Heat Treating 





Your Department can have a better arrangement with 


Niagara Equipment that saves much space and 


S 


increases your production. 


This quench 
bath cooler 


gives you 


control of 
temperature 
and pays for 
itself quickly 
with 


water savings 


@ The NIAGARA AERO HEAT 
EXCHANGER transfers the heat 
from the quench bath to atmo- 
spheric air by evaporative cool- 
ing. It never fails to remove the 
heat at the rate of input, giving 
you real control of the quench 
bath temperature. This prevents 
flashing of oil quenches. In all 
eases it improves physical prop- 
erties, saves loss of your product 
trom rejections and vives you 
faster production, increasing 


your heat treating capacity. You 


ean put heat back into the 
quench bath to save the losses 
of a “warm-up” period. 

Savings in piping, pumping 
and power as well as great sav- 
ings in cooling water return the 
cost of the equipment to you in 
a short time. The Niagara Aero 
Heat Exchanger saves nearly 
all of the water consumed by 
conventional cooling methods. 

For the complete story of 
other benefits and savings, write 


for Bulletin 96, 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. MP, 405 Lexington Ave. 


New York 17, N.Y. 


Experienced District Engineers in all Principal Cities of U. 8. and Canada 
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Machinability Correlated 
With Inclusions 


(Continued from p. 164) 
cold drawing. It has not been estab- 
lished as yet that the desired proper- 
ties for machining operations which 
feed radially to the stock are de- 
tected in a strictly cutting force test 
performed in the manner of an or- 
thodox turning operation. 
L. V. CoLweui 


Using Hardness to 
Determine Metal Strength 
at Various Temperatures“ 


_ AUTHOR PRESENTS a very timely 
study of how, by the simple 
means of hardness testing, we should 
be able to gather a great deal of 
information concerning the strength 
of metals at various temperatures. 
By “strength of metals” it is assumed 
that Westbrook means substantially 
what Tiemann has defined as strength 
of materials in his book, “Iron and 
Steel”, p. 330. A great many reports 
have been published on various cor 
relations, such as hardness versus 
temperature, and hardness versus 
strength of metals. After a study of 
these reports, Westbrook proceeds 
to analyze the data to determine, 
if possible, a correlation between 
strength of metals and their various 
temperatures. For example, the re- 
lationship between hardness and 
temperature has been studied very 
extensively, as one can easily con- 
firm by reading Chapter 7 of O'Neill's 
book, “The Hardness of Metals and 
Its Measurement”. On the othe 
hand, a graph such as that shown 
on p. 49 of “The Testing of Metallic 
Materials”, by Ernest Skerry, shows 
that the Brinell hardness numbers 
are directly proportional to the ten- 
sile strength of the steel tested. If 
this is true, then we should be able 
to arrive at a relationship between 
the tensile strength of steel and the 
temperature at which it is measured, 
without going to the trouble of 
measuring directly the temperature 
dependence of the strength of mate- 
rials. On p. 44 of the same book by 
Skerry, a procedure is given for the 
direct measurement of the relation- 
ship between tensile strength and 
temperature. Out of such studies 
have come some very important re- 
(Continued on p. 168) 

*Abstract of “Temperature De- 
pendence of the Hardness of Pure 
Metals”, by J. H. Westbrook, @ 1952 
Preprint No. 17. 





CARBON TOOL STEEL— 
Toolmakers’ First Choice 


So many tool steels have been developed 


for special applications that some people 

overlook the many uses for carbon tool 

steels. Actually they’re used in 

quantities than any other type 

steel. An experienced toolmaket 

considers them first, reeognizing 

gical steels for a start point 

llere’s why earbon tool steels are so 

popular 

@ easiest to machin tool steels 

@ Kasy to he: 


@ High surf: 


igh core 


@ They develop keen 


hisels, center punches, and vat 


tools are usua 


ous shoel made fror 
earbon tool steel hav ng a carbon content 

0.75 to 0.85 pet. Other ranges of 
carbon coutent: 0.90 to 1.00 for eold 
heading dies: 1.00 to 1.10 for general 
purpose tools and dies | 1 most 
frequent used analvs 


lor stor 


eardbon 
ilies, ete (hur 


, conta 


tions 1 mn Instances 
rhe controlled hardenability and sphe 
ed structure ot Bethlehem ear 
nd ecarbon-vanadium grades assure 
uniform response in heat-treatment. Our 
extensive metallurgical research has es 
tablished the idea g 4 harden 
of appheations 
irest ehem distributor and 
our 


i} depot are at vour service when 


vou need top-quality carbon tool steel 


It's easy to machine this chamfering tool holder be 
couse all Bethlehem carbon tool steels ore carefully 
spheroidize-annealed to provide o structure that's 
ideal for easy machining, easy heot-treatment 


After the triangular blade descends and shears a 
coupon from the web of the steel beam, it moves 
first to the left and then to the right to sheor 
off the flanges. The lower knife is not visible 


geETHLEHEN 


STEEL 


The edge of this shear blade chipped be 
cause of misalignment which allowed it to 
strike the bottom blede. Heat-checking, 
coused by unexpected high temperotures, 
is also to blame for such foilures 


a, 


When cold cuts make hot blades 


The shear blades usually lasted about one 
week in a fabricating shop where steel 
beams and channels were eut in large 

wntities. Bad spalls on the cutting 
edges made it necessary to change blades 
about once a week, and it was taken for 
granted that little could be done to make 
them last longer. 

One of our metallurgical men learned 
of this while in the shop on another job 
Hie began to investigate and soon found 
that the “cold” venerating 
about 700 F on the blades. This caused 


the tool steel to develop heat-checks. In 


eultting was 


addition, the blade was overloaded due 


<r 


@ 
> 


Improper temperatures during heat 


Heat-treat the 


treating frequently eause tool failures 
In many instances the thermocouple chart 
heat-treatment 


tures, but the microstructure of the tool 


shows proper tempera 
proves that the temperatures recorded 
were not attained by the tool. This is 
known as “heat-treating the thermocou 
ple instead of the tool.’ 

Most furnaces show some non-uniform 
ity of temperature 
souree of heat are 
locations and the 
colder than the top. A survey of each fur 
nace will reveal the temperature differ 


locations near the 
hotter than remote 
bottom tends to be 


to poor alignment which allowed it to 


strike the bottom blade Phe combination 
and overload explamed the poor 
lite 
¢ solution: Hot-Work 8, one of our 
hot-work steels, was tried. It’s an S-pet 
molybdenum analysis that’s tops in wear 
resistance when operating 
Tempered at 750 F, the first 
blade made a total of 45,000 euts. The 
700 euts 


instance of how the 


temperatures 


are high 


best previous record was 7, 

Here’s another 
practical experience of our metallurgical 
contact men helps to put the nger on 


tool steel troubles 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 
tool, not the thermocouple 


ences Which are present. This informa 
tion makes it possible for the operator to 
select the location which will indicate 
most accurately the te mperature of tools 
heated in the furnace; quite often the 
need for more than one thermocouple Is 
apparent 

A thermocouple indicates the tempera 
ture of its tip only, so it’s good practice 

place the tip of the thermocouple as 
near to the tools as possible Locations 
near the floor, sides, roof, or near the 
source of heat should be avoided The 
thermocouple is an aeeurate and highly 


useful device, but it’s not foolproof, 








Using Hardness to 
Determine Metal Strength 


(Continued from p. 166) 
sults, and now that the parts of our 
modern jet engines are subjected to 
very high temperatures, the problem 
of ascertaining the effect of temper- 
ature on the mechanical properties 
of metals becomes a “must”. 

Westbrook, in this preliminary 
study of the literature on the corre- 
lations between mechanical proper 
ties of stecl and corresponding tem- 
peratures, is reworking the “tailings 
of the old mine”, and from it come 
many helpful suggestions as to how 
he should proceed in the study of 
effect of temperature on the mechan 
ical behavior of metals. He believes 
there is suflicient evidence in litera 
ture to show that a simple hardness 
tester can be used in such a scientific 
study rather than using more com 
plicated devices for studying the 
mechanical behavior of metals. In 
this the reviewer concurs, as well as 
with the contention that such a re 
search is long overdue 

A little more than two years ago 
the reviewer had assembled equip- 
ment for a similar project, but was 





prevented by other problems from 
completing the experiment The 


75¢ for this Investment Casting, compared equipment, which needed only to 


to a former $2.17—same tool steel alloy, have some “bugs” removed from it, 
no machines or labor tied up producing it, would have provided a practical out 
and a more reliable product than before. e e ° ye ons tea sealant 
re > 28 ation, Sever: e 
Previously machined as two halves from it looks impossible ee ee coe 
solid stock, it was then assembled by weld- P - ; ; 


ing, milled and drilled. We pour the assem- to cast coutd be used in a -22 caliber rife 


by removing the lead bullets from 
finish ; the cartridges and inserting the steel 
inishing touches. balls in their place. These were then 
Our use of expendable patterns gives the to be fired at the surface of the speci- 
designer free rein, because we cast in almost 
g as i men which was suspended with its 
any shape—many that can’t be produced machining costs furnace on a ballistic pendulum. Not 
by any other process. We cast 160 ferrous only from the displacement of the 


n e a” 
and nonferrous alloys; a fraction of an ounce are out of sight pendulum, but from the sound track 


up to 5 pounds. of the steel ball, the velocity of the 
SEND FOR THIS FREE BOOK ball (indenter) could be carefully 

It describes the tremendous pos whew checked, oa a its een the 

sibilities o aii tonal ; energy producing the’ indentation 

ae chee oes eae the alloy is a could be determined. Thus the en 

and produce parte se invest- ergy of impact E divided by depth D 

mont cadlins. Celts Poecsion tough one (related to the area A of impact) 

Metalsmiths. Inc.. 1073 E, 200th would give the hardness number; 

St., Cleveland 17, Ohio. this could be found for metals at 


SEE THIS PROCESS AT THE METAL SHOW——BOOTH No. 1461 a gc ace 


The correlations which West- 


bly as you see it here, ready for a few 


brook has established are only ap- 


pour yourself an assembly with proximate, but give him reason to 


attempt an experimental study which 


PRECISION METALSMITHS » RSaeSnRSraracaa 


INVESTMENT CASTINGS other investigations. 


One very important observation 
(Continued on p, 170) 
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Rex®™ High Speed Steels 
Peerless Hot Work Steels 
Halcomb 218 

Chro-Mow * 

Sanderson Carbon Tool Steels 
Ketos ® 

AirKool Die Steel 

Airdi® 150 

Nu-Die V Die Casting Steel 
CSM 2 Mold Steel 

La Belle® Silicon +2 

Atha Pneu 





SPECIFY 

YOUR TOOL STEELS 
BY 

THESE 

BRAND NAMES 


we wot. 
our 


first letter 


in 
tool steel 


We all remember with pride our first triumphs. Ours was with tool 
steel. And after a half-century, Crucible is still the nation’s top 
producer. 


Therefore, we are keeping our research and development right 
in step with industry’s progress. We are making our experience 
available to you, with freely offered metallurgical advice. And we 
provide quick delivery from a fully-stocked warehouse located 
near you. 


SEND TODAY for the unique Crucible Tool Steel Selector—a 
twist of the dial gives the tool steel for your application, 





Crucible Steel Company of America 

Dept. MP, Chrysler Building, New York 17, N. Y. 
Name 

Company 


9” diameter, 
3-colors 


Address 














[CRUCIBLE 


first name in special purpose steels 








52 years of \Fine\ stoobmaking 


CRUCIBLE STEEL COMPANY OF AMERICA .- 


TOOL STEELS 


TOOL STEEL SALES - SYRACUSE, N. Y. 
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PROTECTION 


on from 
underbead 


cracking 


°c. re 


Use ARCOS Low Hydrogen Electrodes 


With Arcos Low Hydrogen Electrodes you can pro- 
duce sound weld metal without the need for preheat 
ARCOS  A.W.S. or post heat frequently required with mild steel 
GRADE SPEC. electrodes. Correct selection and blending of coat- 
_ ing ingredients, and controlled-cycle, high temper- 
ature baking produce a moisture-controlled coating 
that safely minimizes the gases released in welding. 
i “ The moisture-proof wrapping on every 5 and 10 
anganend 1M E9015 

Secnenend S88 Chins lb. package in a box of electrodes prevents mois- 
cia 4 s8015 ture pick-up in shipment and storage. 

Chromend 1M ESOIS Added together, these Arcos “quality controls’ 
Chromend 2M E9015 assure you consistently sound weld metal on every 
high tensile steel application. ARCOS CORPORA- 
TION - 1500 South SOth St., Philadelphia 43, Pa. 


WELD WITH 





Tensilend 70 E7016 
Tensilend 100 EIlO0016 


Tensilend 120 £12015 











Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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Using Hardness to 
Determine Metal Strength 


(Continued from p. 168) 
which Westbrook makes is that, if 
possible, all future measurements 
should be carried out on single 
crystals. Only as we work with the 
individual crystal do we know what 
we have, and thus enable others to 
check our results. 

I look forward with much inter- 
est to Westbrook’s new experimental 
program. S. R. WILLIAMS 


Nodular Iron at 
Elevated Temperatures” 


,OME PROPERTIES Of nodular iron 
» were determined in the range of 
800 to 1200° F. and compared with 
similar tests on a carbon and a 
molybdenum alloy steel. 

This recently developed type of 
cast iron, which has some ductility 
and impact strength, is free of many 
of the limitations of conventional 
(flake graphite) cast irons and offers 
possibilities for many engineering 
applications in which cast iron has 
not been practicable. The test speci- 
mens of nodular iron were taken 
from a 3-in. section billet and tests 
were made of these in the as-cast 
and partially annealed conditions. 

The proportional limits of both 
nodular irons at 800° F. were roughly 
20,000 psi. higher than for the two 
steels. As the test temperature was 
increased to 1200°F., the propor- 
tional limits of the nodular irons de- 
creased faster than of the steels but 
retained some superiority at 1200° F. 

Comparisons of the 0.2% yield 
stress followed a similar pattern. 
The nodular irons were over 20,000 
psi. higher at 800° F., and between 
the two steels at 1100 and 1200° F. 
The ultimate strengths of the nodu- 
lar irons were slightly higher than 
for the steels at 800° F. but dropped 
to values between the two steels on 
the higher temperature tests. The 
faster decline in ultimate and yield 
strengths of nodular iron at the 
higher temperatures may be account- 
ed for by some pearlite decomposi- 
tion as temperatures approach 1200 
F. (Such a structural change would 
not occur if a fully annealed ferritic 
iron were used.) 

The ductility of the nodular iron 
as measured by percentage of elon 
gation was much lower than for the 

* Abstract of “Some Properties of 
a Nodul: ar Iron at Elevated Tempera 


tures”, by M. S. Saunders and M. J 
Sinnott, @ 1952 Preprint No. 19. 





steels. Ductility of the steels in- 
creased from roughly 30% at 750° F. 
lo 59° at 1200° F., whereas that of 
the nodular irons increased from 
about 2°% at 800° F. to 11% at 1200° F. 
Phe room-temperature ductility of 
these nodular irons was much lower 
than can be obtained with composi- 
tions more favorable to ductility. 

Charpy impact tests were made 
on unnotched bars. As-cast nodular 
iron had an impact strength of 17 ft- 
Ib. at room temperature and in- 
creased progressively to 40 ft-lb. at 
1200° F. Periods of 100 and 1000 hr. 
at temperature produced no sigt ifi- 
cant effect on the impact strength of 
the as-cast bars, but on the partially 
annealed specimens the longer pe- 
riods of time improved the impact 
strength considerably. 

Determinations of the load-carry- 
ing ability at 1200" F. were made by 
stress-rupture tests with constant 
loads for periods up to 10,000 hr. 
Both nodular structures followed 
very closely the values for the car- 
bon steel but were lower than the 
alloy steel. 

All the test values reported were 
admittedly applicable in detail only 
to the particular irons tested and not 
representative of the complete range 
of chemistry and heat treatment pos- 
sible among the nodular irons. 

From this work it seems safe to 
conclude that as a class of engineer- 
ing materials, nodular irons com- 
pared to steels at elevated tempera- 
tures have lower ductility, equal or 
better ultimate tensile and yield 
strengths, lower impact strength but 
improved by high temperature, and 
stress-rupture strength at 1200° F. 
comparable to carbon steel. 

S. F. Carter 


Effect of Boron 
in Carburizing Steels* 


YTEEL COMPOSITIONS corresponding 

~ to S.A.E. 4720, 8020, and 9420, 
with and without boron, and 9420 
with boron and vanadium were in- 
vestigated to determine the effect of 
boron on case hardenability after 
each of six hardening treatments 
following carburizing. 

For each composition, four end- 
quench hardenability specimens 
were gas carburized for 16 hr. at 
1700° F., air cooled to room temper- 
ature, and then reheated to 1475, 

(Continued on p. 172) 


*Abstract of “The Influence of 
Boron on Case Hardenability in Alloy 
Carburizing Steels”, by C. F. Jatezak 
and E. S. Rowland, @ 1952 Preprint 
No. 14. 





* TESTED 


for superior 
weld strength 


, 


PHYSICALLY 


WELD METAL 


Use ARCOS Stainless Electrodes 


Because Arcos applies a series of mechanical performance tests 
for strength, toughness, and ductility to all types of Stainless weld 
metal, you can be sure that your deposits with Arcos Stainless 
Electrodes will be physically “‘right’’. Whatever the job require- 
ment—ability to withstand heavy loads, high pressures, or severe 
shocks—you 'll get the results you want. 

Other Arcos ‘‘quality controls’’ assure that the weld metal will 
be chemically and metallurgically ‘‘right’’ as well. That's why 
it will pay you to depend on Arcos Stainless Electrodes for the 
correct combination of properties that lead to sound welds on 
every job. ARCOS CORPORATION ~- 1500 South 50th St., 
Philadelphia 43, Penna. 


WELD WITH 


Specialists in Stainless, Low Hydrogen and Non-Ferrous Electrodes 
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FOR THE 
AUTOMOTIVE and 
_ Heavy Construction 
\, Equipment 
Industries 


Two thousand transmission shofts per day are 
easily and dependably tested for hidden internal 
defects with a Sperry Reflectoscope. 


WHERE PARTS 


MUST NOT FAIL 


THE 


ULTRASONIC 


REFLECTOSCOPE 


PROVIDES FAST, DEPENDABLE 


A huge kingpin is tested for flaws 100% TESTING 


through its entire length AUTOMOTIVE INDUSTRY: A dangerous acci- 
dent caused by the failure of an important 
part would seriously damage the reputation of 
an automobile manufacturer. For this reason, 
the Molloy Manufacturing Company of Detroit 
— producers of COLD FORGED steel transmis- 
sion shafts for two major automobile corpora- 
tions — rely on Sperry Reflectoscope testing to 
eliminate the possibility of hidden defects in 
their product 
HEAVY CONSTRUCTION EQUIPMENT: The 
“Tournarocker”, manufactured by R. G. LeTour- 
neau, Inc. of Peoria, is a powerful, high-speed, 
materials-handling machine that can carry 18 
tons fully loaded. Capable of traveling ot 35 
m.p.h., it is extensively used wherever huge 
amounts of material must be moved. As any parts 
failure on-the-job would, obviously, be danger- 
ous and cause costly delays, the Le Tourneau 
Company looks to Sperry Reflectoscope testing 

Reflectoscope testing this steering to assure that nothing but defect-free oxles, 

gear will reveal any hidden defects 


in the metal or in the weld where the gears and kingpins are incorporated in the 
two ends are joined “Tournarocker”’ 


VISIT OUR BOOTH 1754 
AT PHILADELPHIA 
National Metal Congress and Exposition 


SPERRY PRODUCTS INC. 


Sperr 510 SHELTER ROCK ROAD 
=a Danbury, Connecticut 
REPRESENTATIVES IN PRINCIPAL CITIES 
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Effect of Boron 
in Carburizing Steels 


(Continued from p. 171) 
1525, 1600 or 1700° F. before end 
quenching; two additional speci 
mens were pack carburized and 
either quenched directly from 
1700° F. or furnace cooled in the 
carburizing container to 1525° F. 
and then end quenched. The 
carbon gradient in the carburized 
case after each of these six treat- 
ments was measured by chemical 
analysis of turnings from com 
panion bars heat treated with the 
end-quench hardenability speci- 
mens. Hardness surveys of the case 
were made at selected carbon levels 
(ranging from 0.60 to 1.10) and 
hardenability was expressed as the 
distance from the quenched end to 
a hardness of Rockwell C-60, this 
reportedly being the hardness of a 
structure containing approximately 
90° martensite. 

The results show that the hard- 
enability effect of boron decreased 
with increase in carbon content of 
the case and became negligible 
above 1.00° carbon, regardless of 
the hardening treatment. 

When reheated after carburiz- 
ing, as in double-quench hardening 
practice, over-all hardenability in 
creased in both the plain and the 
boron steels at all carbon levels as 
the quenching temperature was 
raised from 1475 to 1700°F. The 
hardenability effect of boron on the 
carburized case was negligible at 
the higher carbon levels and com- 
paratively small at the lower carbon 
levels investigated when reheated to 
and quenched from 1475 or 1525” F. 
Thus, in double-quench practice, a 
hardening temperature higher than 
that normally used for steel without 
boron appears to be desirable when 
a boron steel is used. This is espe 
cially true if vanadium was not ap 
preciably dissolved. 

If quenched directly from the 
carburizing container, the harden- 
ability effect of boron on the case 
was much greater than that which 
resulted from reheating and quench- 
ing from 1475 or 1525° F. For the 
94B20 and 47B20-type steels, com- 
parable results were obtained 
whether quenched directly from, or 
reheated to and then quenched from 
1700° F.; in 80B20, however, thi 
hardenability effect of boron 
was seemingly less when direct 
quenched. In this grade, as well as 
in the others, furnace cooling in the 
carburizing container to 1575° F 
and then quenching yielded results 

(Continued on p, 174) 





How much 
heat from 
a heat” / of Chromel ? 







You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 

are you've never seen a “heat” that’s more closely 1200 pounds of fine finished material smooth, 

controlled as to composition and quality than the one bright, durable wire or ribbon produced to a spec- 

you see above. For this is a heat of Hoskins Chromel ified resistivity for long, dependable service as heating 
. the original nickel-chromium alloy that first elements or cold resistors in countless different elec- 

made electrical heating practical. Into it go precise trical devices. 

amounts of the purest raw materials obtainable 


Chromel, however, is only one of many specialized, 
mixed, melted, and poured in exactly timed cycles. 





quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 used through- 
out industry for a wide range of heat resistant me- 
chanical applications. Spark plug electrode alloys... 


which have become universally accepted standards of 


quality and durability. Alloy 717 used in facing 


engine valves for longer life and improved gervice. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 
Heating elements madeof Hos Spark plugs equipped with Hoskins Chromel-Alumel ther 

kins Chrome! give long lite Hoskins electrode alloys give  mocouple alloys accurately gines unconditionally guaranteed to register true 
service in industrial electric long dependable service wher register exhaust temperatures 

turnaces, home appliances. ever they're used. of jet aircraft engines temperature-e.m.f. values within close specified limits. 


HOSKINS , 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE * DETROIT 8, MICHIGAN 
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|GASMACO'S | 


Desirable savings in nickel and other critical materials can be 
accomplished through new methods in design and construction 
of industrial furnaces by The Gas Machinery Company. 


Specifications for forging and heat treating can be met by 
employment of a rotary furnace, the construction of which re- 
quires only refractory and moderate quantities of carbon steel. 
Rotary furnaces require less investment for the same duty, and 
results are superior. 


Other Gasmaco accomplishments include the use of silicon 
carbide in roller hearth furnaces, replacing alloy steel. For 
practically all applications where alloy steel tubes and rollers 
were formerly used, silicon carbide can be substituted, with 
greater benefit. 


Our furnace engineers will be glad to point out the many 
advantages of Gasmaco developments and industrial heat 
applications which may fit your requirements. 

SALES REPRESENTATIVES 
LEWIS C. BAXTER McCONNELL SALES & C. E. NOBLE 
2207 Ashland Avenve ENGR. CORP The Noble Equip. Co. 


Toledo 10, Ohio 2809 Central Avenue P. O. Box 314 
Birmingham 9, Alabama LaGrange, Ohio 
THE GAS MACHINERY CO., 
(Canada) ltd 
9 McNab Street 
Hamilton, Ontario, Caneda 


HE GAS MACHINERY COMPANY. ossionerseroticotsstmoor 


as Plant Equipment and 


16136 WATERLOO ROAD Industrial Furnaces 


THE GAS MACHINERY CO. (Canada), Ltd. 
CLEVELAND 10, OHIO MAMATON ONTARIO. 


EMIL J. KUKA CHRISTY FIREBRICK CO 
53 West Jackson, Room 733 506 Olive Street 


Chicago 4, Illinois St. Louis 1, Missouri 
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Effect of Boron 
in Carburizing Steels 


(Continued from p. 172) 
comparable to those obtained on 
quenching directly from 1700° F. 

The hardenability effect of bo- 
ron was essentially the same in all 
three grades to which boron had 
been added as the same kind of 
ferro-alloy; this indicates that the 
effect of boron on case hardenabhil- 
ity was independent of variation in 
the percentage of alloys among the 
80B20, 94B20 and 47B20 types. 

If the authors had chosen to 
measure hardenability on the basis 
of 90° martensite, determined by 
direct examination of microstruc- 
ture rather than by the arbitrary 
Rockwell C-60 criterion, the hard- 
enability factors reported for boron 
would probably have been some- 
what different. However, the same 
trends relative to the effect of heat 
treatment and composition would 
very likely have been observed. As 
applied to commercial practice, the 
most significant conclusions with 
respect to the efficient use of car- 
burizing steels containing boron 
are: (a) The carbon content of the 
case should be limited to about 
0.90% ; and (b) in double-quench 
hardening practice, the quenching 
temperature should be appreciably 
higher than the 1475 to 1525°F. 
range commonly used for steels 
containing 1.0°¢ or more nickel; 
this applies especially to boron- 
vanadium steels. These results are 
in accord with commercial experi- 
ence. For some applications, satis- 
factory results may be obtained 
without strict adherence to these 
limitations. P.R. Wray 


Titanium-Oxygen System“ 


PMTANIUM METAL is won from TiO, 
in commercial production; how- 
ever, the victory is never complete; 
currently about 0.05 to 0.15% oxygen 
by weight remains in solution in the 
metal. Next to nitrogen it is the 
most potent strengthener of titanium. 
Residual oxygen is therefore impor- 
tant and, in fact, oxygen is often de- 
liberately added to titanium, both 
with and without metallic alloying 
elements, for strengthening purposes. 
Finally, normal hot working and 
annealing develop a complex oxide 
scale as well as an oxygen-enriched 
surface layer beneath the scale. Con 
(Continued on p. 176) 

* Abstract of “The Titanium-Oxygen 
System”, by E. S. Bumps, H. D. Kessler 
and M. Hansen, @ 1952 Preprint 32. 





FROM THE TOP STEEL PRODUCER 
TO A LEADING CHEMICAL HOUSE, 
A YEAST COMPANY 


AND A MEAT PACKER 





Hea | [OVEl IN THE GREAT CHICAGO INDUSTRIAL AREA! 
The Cities Service Heat Prover is graphically proving its worth to all kinds 
of industry in the Chicago area and elsewhere throughout the country 
62 different companies, producing everything from steel to beef, have | | i e 
found the Heat Prover an important aid to increased production and big 
dollar economy 


WHEREVER A FURNACE OPERATION IS INVOLVED, Heat Prover can help 


increase productivity by providing 
Rapid, continuous sampling 
Simultaneous reading of oxygen and combustibles. 
Direct measurement of oxygen and combustibles. 
Easy portability. 
No maintenance; no re-calibration. 


REMEMBER: Heat Prover is not an instrument vou buy but a service we supply Ss ra RVI C & 
Contact the Cities Service office in your 


area and learn how Heat Prover can 
serve you or write CITIES SERVICE OIL COMPANY, Dept. J-20, Sixty Wall Tower, 


New York City 5 QUALITY PETROLEUM PRODUCTS 
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FRE A Y 


SINCE 1919 


Specific Purpose 
Grinding Wheels 








a 


If you will write, wire or phone us, we will, without cost or 
obligation to you, send a technically trained Sales Engineer 
to show you how you can do it, too. 


344 Delaware Avenue, Buffalo 2, N. Y. 
Regional Warehouse: Los Angeles 58, Collfernia 


Plants: Buffalo, N. Y. and Cop-de-la-Madeleine, P. Q., Conedg 
tee 
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Titanium-Oxygen System 


(Continued from p, 174) 
sequently, information on the tita 
nium-oxygen system is of scientific 
and practical interest. 

The titanium-rich portion of this 
system up through TiO has now been 
firmly established by Dr. Max Han- 
sen’s group at Armour Research 
Foundation, and it is understood 
that a group under Dr. Nielsen and 
Margolin at New York University 
has confirmed the Armour work in 
most essential details. The most 
interesting of these details to the 
titanium metallurgist are the large 
solubility of oxygen in alpha titanium 
(14.5% by weight above 1290° F.) 
and the quite steep rise of the alpha- 
beta transformation. 

The large alpha solubility would 
appear to offer some assurance that 
oxide precipitation at room temper- 
ature, or somewhat above, would not 
occur with commercially pure tita- 
nium. However, this solubility was 
not investigated below 1290° F., so 
the possibility remains that low- 
temperature precipitation of oxide 
may occur in commercial titanium. 

The sharp rise in transformation 
temperature accounts for the trans 
formations that are higher by 36 to 
72° F. in commercial titanium and 
titanium-base alloys a factor to 
be considered in the heat treatment 
of oxygen-containing alloys. 

The Vickers hardness was found 
to increase sharply over the alpha 
solid solution range from just over 
100 for high purity titanium to just 
under 1000 at 13% oxygen (0.5% 
oxygen is perhaps the upper limit 
for alloys of commercial interest). 
The hardness dropped to about 400 
at 15° oxygen, the start of the two- 
phase alpha plus TiO field. Increas- 
ing oxygen content then brought 
the hardness to over 1300 Vickers 
at 25° oxygen in the TiO field. 

The major phase diagram features 
were found to be: A peritectic re- 
action, melt + a= 8B, between 1 and 
5% oxygen at approximately 3165° F 
A second peritectic reaction, melt 4 
a= TiO, between 14.5 and 20.5 
oxygen at approximately 3220° F. A 
peritectoid reaction, a+ Ti0=—5§ 
between 14.5 and 23.5% oxygen at 
approximately 1695° F. The alpha 
phase has a melting point near 
3450° F. at about 10° oxygen. 

The diagram was determined 
largely by micrographic analysis of 
arc-melted iodide titanium and TiO... 
X-ray diffraction was used to con- 
firm solubilities and identify phases. 

W.L. FInvay 
















All copper 
(or brass) 
where you 
need it- 
-and steel 





where steel 


serves best 


CLAD METALS 


SuVeneer Clad Metals give you sur- 
faces of genuine solid copper or brass, to 
do the jobs for which you ordinarily 
specify these materials . . . with the big 
new plus of steel for greater strength, 
twice the elasticity, and lighter weight, 
than either copper or brass used alone. 
e You save critical metals for defense 
you benefit your products’ performance 
—when you specify time-proved 
SuVeneer Clad Metals. Let us work 
with you! 


















Superior Steel 
CORPORATION 
CARNEGIE, PENNSYLVANIA 















































The Buehler Ltd. line includes complete equipment for the preparation 
of metallurgical samples for examination under the microscope. Several 
machines from the following list of products will be in operation. 


The Buehler line of Specimen Preparation Equip t inch Cut-Off Machines ° 
Specimen Mount Presses © Power Grinders ¢ Emery Paper Grinders * Hand 
Grinders ¢ Belt Surfacers ¢ Mechanical and Electro Polishers ¢ Polishing 
Cloths ¢ Polishing Abrasives. 

















TESTING 
EQUIPMENT 


Designed for Speed 
and Accuracy 


will be displayed at 


National Metal 
Exposition 
Philadelphia 
October 20-24 


Booth No. 208 


Equipment in operation for 
your inspection will include 
the new Buehler Speed Press 
which will increase your out- 
put of mounted samples by 
200%, new cut-off machines, 
mechanical and electrolytic 
polishers, grinders, metallo- 
graphs, microscopes and other 


metallurgical apparatus. 


Adolok I Buckler » Buchler Xtd. 


OPTICAL INSTRUMENTS 


5 

Al 

BIR. 228 NORTH LASALLE STREET 
a) ra iia-V-lo meee Td 


METALLURGICAL APPARATUS 2A 


AN 
GS WEST WACKER DRIVE ‘ 
CHICAGO IT,ILLINOIS 
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WELDING 





A.C. WELDERS . 
PORTABLE SPOT WELDERS 
HELIARC WELDERS 


WELDER & POWER PLANT 
COMBINATIONS 
U. L. APPROVAL 


SELENIUM 

RECTIFIER 
TYPE DC 
ARC WELDER 

Not content with having developed welders that are today accepted by in- 

dustry throughout the world, Miller Electric Manufacturing Co. is constantly 

Striving to improve MILLER welders, taking advantage of all new technical, 

electrical, mechanical and manufacturing developments as they come along 

That's a very important reason why today you will find MILLER welders are 

not only the most efficient welders of their types, but ahead of others in 

their modern improvements. MILLER the pioneer of welding field achieve- 

ments in the important developments listed above (since 1929) will always 

be the pioneer in welding developments. When you buy MILLER welding 

equipment you buy the MILLER tradition of developing equipment to meet 

modern conditions. You may be sure your MILLER welder is the latest of 

its type 


MILLER WELDERS ARE SOLD ONLY THROUGH DISTRIBUTORS 





Want to know full details of MILLER welders 


and how they will meet your own plant re- 
WRITE quirements? Write us today or any time 
we'll gladly send you complete infor 

mation 


SINCE 1929 
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You can’t buy 

as much experience 
in protective 
coatings for metals 
anywhere 


ITS FREE 


to Parker customers 


Thawte no place else to go! Not if you want the most 
experienced, best informed, most dependable advice on 
phosphate coatings for metal. Call on Parker! 


Your particular problem may be cold forming of metals, 





a rust resistant base for paint, maximum corrosion resistance, 
or a wear resistant for friction surfaces. 


Parker, leader in its field since 1915, has the products and 
the background of experience to start you right, guide you away 
from costly mistakes and delays, and keep your production 

The Parker repre- at a high peak of efficiency and quality. 


sentative who calls 


by "37 saa an By solving the surface treatment problems in thousands of plants, 


— each with its slightly varied conditions, Parker Rust Proof has built 
a store of know-how that is unique. Why should you learn the hard way? 
Call in Parker, use a dependable Parker product, and take advantage 
of what we've learned in 37 years about treating metal surfaces, 





*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U. S. Pat. Off. 


PARKER vase proer company 


2216 E. MILWAUKEE e DETROIT 11, MICHIGAN See you at the 


BONDERITE 


, ; BONDERITE and BONDERLUBE 
corrosion resistant paint base aids in cold forming of metals 


wo mista tatcion we | METAL SHOW 


PARCO 
rust resistant 


st October 20-24, Philadelphia 
Since wis] |) 


ieeeee PARKER BOOTH: 1909 
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AIR PRESSURE 
GAGE 


LIQUID LEVEL 
INDICATOR 


LIQUID CHAMBER 

OUTER SHELL 

6” 0.0. x 050" SEAMLESS 
COPPER TUBE 


COMPRESSED AIR 
CHAMBER 


SEAMLESS COPPER TUBE 
PUMP CASING 


* SEAMLESS BRASS TUBE 
HAND PUMP (FOR 
RECHARGING; 
AIR-LINE CONNECTION 
1S IN BONNET) 


CAST RED BRASS 

BASE AND BONNET (TUBE 
GROOVES ARE 
MACHINED) 


Phister Fire Extinguishers, featuring ‘all copper and 
brass construction,” are made in a variety of porta- 
ble sizes and are readily recharged after use. Cop- 
per and copper-alloy components provide high 
resistance to corrosion. Other Anaconda Alloys are 
used for valve parts, packing nuts, couplings, bush- 
ings, gage guards, hose clips, pump parts, etc. 


In the home or plant, the cry of “fire” is always 
frightening, and infinitely more so if the extin- 
guisher fails to work. 

Based on several such experiences, and goaded 
by the conviction that “any fire costs more than 
a dependable fire extinguisher,” founders of The 
Phister Manufacturing Company of Cincinnati, 
way back in 1918, decided to design an extin- 
guisher “superior to any on the market” and 
combining these four musts: 


It must maintain constant air pressure—with- 
out pumping. 

It must be ready to go into operation in- 
stantly . . . even after years of disuse. 

Air pressure and liquid level gages must in- 
dicate condition at a glance. 

Most important, dependable, corrosion-re- 
sistant metals must be used to eliminate the 
most common cause of failures. 


Since the first Phister Extinguisher was built to 
these specifications, there has not been a single 
record of failure by corrosion. 

Over the years, The American Brass Company 
has supplied Phister with Anaconda Copper and 
Copper Alloys in many commercial forms, fill- 
ing precise requirements of corrosion resistance, 
close-tolerance dimensions and low-cost fabri- 
cating qualities. Perhaps our Technical Depart- 
ment could work with you in a similar way? 
Write The American Brass Company, General 
Offices, Waterbury 20. Connecticut. 8201 


You can depend on 


- 


/-ANACOND- 


COPPER & COPPER ALLOYS 
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Here’s the most convenient way 
to make Refractory Concrete: 


6 ee he re ot ot ed 
econ Ma 9-6 er 


CASTABLES “4 


% CAR TOPS 
%& HEARTHS 


IT’S THAT SIMPLE—Castable Refractories completely 


eliminate the need of finding suitable aggregates . . . 
and grading them to the right sizes. Packaged Cast- 
ables come to you with Lumnite* calcium-aluminate 
cement and selected aggregates already mixed— 
needing only addition of water. The resulting Refrac- 
tory Concrete reaches service strength in 24 hours 
or less. 

This convenient way of making Refractory Con- 
crete speeds work and cuts labor costs. It simplifies 
tough jobs—and some Castables are suitable for use 
at temperatures of 3000°F. or higher. 


REFRACTORY CONCRETE made with Castables is the 


adaptable refractory. Easy to place in any size or shape. 


No cutting or fitting necessary when you pour 


*% SPECIAL SHAPES 
*% CORE OVEN FLOORS 


% HEAT TREATING FURNACES 
% DOOR LININGS 


furnace walls, door linings and special shapes. There’s 
no volume change to bother about. Build heat re- 
sistant floors, furnace walls, arches and hearths— 
Refractory Concrete withstands severe thermal 
shock, resists spalling. 

In fact, you'll find Castables tailor-made for speed 
and convenience on many Refractory Concrete jobs. 
Handy for repairs, too. 


CASTABLES to meet specific temperature and insulation 


requirements are made by manufacturers of refrac- 
tories and sold by their distributors. For further in- 
formation, write to LUMNITE DIVISION, Uni- 
versal Atlas Cement Company (United States Stee! 
Corporation Subsidiary), 100 Park Avenue, New 
York 17, N. Y. 


**LUMNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





‘THE THEATRE GUILD ON THE AIR"'— Sponsored by U.S. Steel Subsidiaries —Sunday Evenings—NBC Network 
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Stainless Steel PRODUCTS 


Corrosion Resisting - Heat Resisting - Wear Resisting 




















LARGE AND MEDIUM WEIGHT STAINLESS STEEL CASTINGS 


HEAT RESISTING ALLOY CASTINGS 
CENTRIFUGALLY CAST TUBES 
PRECISION INVESTMENT CASTINGS 
ROLLED HEAT RESISTING ALLOYS 


» 
Y 


Use MISCO Cast and Rolled Alloys for Equipment 
Exposed to High Temperature or Corrosive Conditions 


DEPENDABLE PERFORMANCE is assured by the 
use of Misco Stainless Alloys. We produce various 
stainless steel analyses including hardenable grades 
as well as Austenitic varieties, to resist corrosion, 
heat and wear. 


Misco Heat Resisting Alloys are available in cast 


and rolled forms, and all types can be supplied in 
rough or semi-finished condition, or machined to 
a high degree of accuracy. 


We are pleased to offer information regarding use of 
Misco Alloys in specific applications. Bulletins and 
Engineering Data sheets are available upon request. 


ALLOY CASTING DIVISION 
_Michigan Steel Casting Company 


PMI) 





One of the World’s Pioneer Producers and Distributors of Heat and Corrosion Resisting Alloys 
1999 GUOIN STREET + DETROIT 7, MICHIGAN 
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Preparing somples of vacuum melted 
metols for analysis 


HIGH PURITY METALS 
HIGH VACUUM CASTING 
SPECIAL ALLOYS 

GF (Gos Free) METALS 
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PRODUCTION on vacuum melted metals that was formerly measured 
in pounds can now be measured in tons. Vacuum Metals’ new expanded 
facilities are capable of producing 5 tons per day of Gas Free High Purity 
metals and alloys. 

Vacuum melting techniques provide metals of higher purity and 
alloys held to closer composition tolerances than ever before achieved 
commercially. 

The unusual physical, chemical and electrical properties of these metals 
have proved of particular value for applications such as electronic and 
electrical parts, magnetic materials, bearing materials, diaphragms, instru- 
ment components, and Atomic Energy projects 

Metals now being vacuum melted include copper, nickel, iron, and 
molybdenum. Further information will be furnished gladly on request 


VACUUM METALS CORPORATION 


Subsidiary of National Research Corporation 
70 MEMORIAL DRIVE, CAMBRIDGE 42, MASSACHUSETTS 





Customer Reports: 
Asarco Continuous-Cast Bronze 
Cuts Machining Costs, Betters Product 


+ 


Amcricen Type Founders solved a production material problem 


in the manufacture of its Little Giant printing presses by using 
ASARCO Continuous-Cast Bronze. Product performance was im- 
proved and substantial economies were achieved as well. 


Used for bed track guides on which the printing press type bed 
reciprocates $3.3 times per minute, Continuous-Cast Bronze rec- 
tangles (759% Cu, 5% Sn, 20% Pb) answered the need for sub- 
stantial lengths of an easily machined material, somewhat self- 
lubricating, and with physical properties enabling it to stand up 
under peak loads of 5,000 impressions per hour. 


Your costs, too, can be cut sharply when you use ASARCO 
Continuous-Cast Bronze because it is not only superior to other 





bronzes in performance, but it is delivered in exactly the size and 
length you want. There are no short ends to scrap... no need to 


make large allowance for clean-up on inside or outside diameters. 


Fatigue characteristics of Continuous-Cast Bronzes are 33% to 
100% better than those of the same alloys produced by other 
casting methods; impact strengths from 15‘¢ higher to more than 
double. Since sand, dirt, and dross are all excluded from the 
casting process, there are no inclusions to harm cutting-tools. 


Rejects are virtually unknown. 


Continuous-Cast Bronzes can be made to order in a wide variety 
of alloys . . . in standard lengths of 12’. . . lengths 5’ to 12’ on 
request . . . lengths 12’ to 20’ on special arrangement. 


216 sizes of standard Asarcon 773 bearing bronze (SAE 660) 
are stocked in 105” lengths for your convenience at warehouses 
in all principal cities in the country. Distributors will cut this 
stock long or short to suit your needs. 


West Coast Sales Agent: 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 
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“Tastl LININGS FOR 


ROTARY FURNACES 


° Last Longer 


¢ Produce Less Slag 


¢ Require Less Patching 


The following performance report 
is based on the experience of a 
large producer of centrifugal cast- 
ings, operating rotary furnaces 
lined with Taylor Sillimanite 
(TASIL) super-refractories. This 
modern foundry manufactures 
bushings, rolls, pump rotors, etc., 
for textile and pulp and paper 
industries. Furnaces are also used 
for the recovery of scrap, chips 
and turnings, cast into ingots. (See 
photographs at right.) 


If your foundry is melting similar 
alloys in rotary furnaces, it will 
pay you to investigate this proven 
FASIL application. For detailed 
information, call your nearest 
Taylor representative or write 
direct. 


Exclusive Agents in Canada: 


REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 


Hamilton and Montreal 
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Photograph shows the TASIL brick 
and shape lining of a 2-ton rotary 
furnace after three years of inter- 
mittent service. Over 1,000,000 
lbs. of monel and copper-nickel al- 
loys were melted in this lining. 
There is no evidence of wear or 
joint erosion. The original 32” in- 
side diameter has been maintained. 


( 


This photograph shows the condi- 
tion of a fireclay brick lining after 
15 months service in a 5-ton rotary 
furnace operated by the same 
manufacturer, in the same foundry, 
as furnace in photo above. Approx 
730,000 Ibs. of low melting point 
alloys were melted. Service of this 
furnace was less severe, as very few 
copper-nickel heats were melted. 
Note extreme slagging. Lining has 
lost 2’ to 3” in vulnerable areas 


nei CHAS. TAYLOR SONS . 


‘i A SUBSIDIARY OF NATIONAL LEAD COMPANY 
REFRACTORIES SINCE 1864 


CINCINNATI « OHIO « U.S.A 





MILLER ELECTRIC 


a 


WITH GROUND AND POLISHED 


STRESSPROOF ' 


SEVERELY COLD-WORKED, FURNACE- 


STEEL BARS 


This 24" generator shaft, 1914” long, must be drilled through its entire 
length, have both ends stepped down, and keyseated for 1054". Ground 
accuracies are required for pressing on the armature. Drilling was a head- 
ache and the keyseating often resulted in severe warpage. It required two 
hours to finish one shaft. 

Three different steels were tried before switching over to STRESS. 
PROOF. When Ground and Polished STRESSPROOF was used, machin- 
ing time was cut in half—one hour instead of two hours. Warpage was 
eliminated and the shaft itself was much stronger. 

STRESSPROOF makes a better part at a lower cost. 

STRESSPROOF has improved quality and lowered costs in hundreds 
of similar applications because of its unique combination of four qualities 
in-the-bar: (1) High Strength, double that of ordinary cold-finished 
shafting; (2) Machinability, fully 50% better than heat-treated alloys of 
the same strength; (3) Wearability, without case hardening: and (4) 
Minimum Warpage. STRESSPROOF is available in cold-drawn or 
ground and polished finish. 


Salle STEEL CO. 


... the Most Complete Line of 
Carbon and Alloy Cold-Finished 
and Ground and Polished Bars in America. 


TREATED 4 


Are Welder, made by Miller Electric 
Manvfecturing Co., Appleton, Wis., 
uses STRESSPROOF in the generator 
shoft. 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bars” 


La Salle Stee! Co 
1424 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin, 
Nome 
ithe 
Company 
Address 
City 


Zone___ Stote 
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A Program for 30 million new Americans 


ISTEN to the voices of 30 million new Americans. 

L They are answering the pessimists who say we 

are threatened with depression because we 
can't keep our farms and factories busy. 

Let these pessimists read the future in the census 
returns. There is a tremendous upsurge in our popu- 
lation. Last year nearly 4 million babies were born. 
By 1960 we shall total 170 million people--30 mil- 
lion more than when war ended in 1945. This adds 
to our domestic market more people than there are 
in Canada and Australia combined. 

Providing for these 30 million new Americans can 
keep our production machinery going at capacity. 
They call for new hospitals, schools and churches. 
Larger families need bigger houses to replace post- 
war houses that are too small now. More and bigger 


families need improved home equipment and more 
new automobiles. In short, to maintain and improve 
living standards for our children, we must work 
harder than ever before. To supply the needs of our 
1960 population, including adequate national de- 
fense, it is estimated that the productivity of the in- 
dividual worker must increase at least 30%, with 
additional investment of over 200 billion dollars in 
capital facilities. 

There should be no room in this picture for de- 
pression. But we must have economy in government, 
elimination of waste and extravagance and a reduc- 
tion of taxes and public debt. If we encourage pri- 
vate incentive, thrift and investment, we can bring 
about the greatest advance in health, wealth and 
happiness that America has ever known. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 
MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - 


HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 


TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES. 
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For deeper, more uniform hardness 


on steels of critical hardenability— 


ULF SUPER-QUENCH 


B Seg Ceeeee C Sane oem 


| 
T | 
+— ) ae a | 


seeren 
Hardening Range —— 
aed as 


- - —> i 
Distortvon and Cracking Range — 


=e ff he 


Time — second 


Center cooling curves, 18-8 stainless steel specimen '/2 in. diameter 
x 2/2 in. long, quenched from 1500°F.; oil temperature 120°F. 


Is the current alloy shortage creating a heat-treating 
problem for you? Must you accept alloy steels with less 
nickel, molybdenum, and chromium than you specify 
or hope to obtain? 

Perhaps your problem can be solved through the use 
of Gulf Super-Quench. Because of its greater quench- 
ing power, this superior quenching oil helps offset the 
lower hardenability of today’s substitute steels. 

As shown above, Gulf Super-Quench passes through 
the vapor transport stage far more quickly than con- 
ventional quenching oils. This means that the cooling 
rate is extremely fast at the outset, an important factor 
in the depth and uniformity of hardening. In the suc- 
ceeding stages Gulf Super-Quench has a slow cooling 
rate, like that of conventional quenching oils, and there- 
fore has the same minimum tendency toward distortion 
and cracking. 

Greater quenching power of Gulf Super-Quench 


adds up to greater depth of hardening and more uni- 
form hardness! One of the most practical advantages of 
Gulf Super-Quench is greater uniformity of results on 
steels of variable hardenability. 

For further information on Gulf Super-Quench, call 
in a Gulf Sales Engineer today. Write, wire, or phone 
your nearest Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 
Pittsburgh 30, Pennsylvania 
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On Display 
Metal Show 
Booth No. 1416 


~ NOTHING ELSE LIKE IT 


AESTER 


Developed by Jones and Laughlin Steel Cor- 
poration and manufactured and sold exclu- 
sively by Steel City Testing Machines, Inc. 


This important contribution to sheet metal testing is 
simple, compact and does its job quickly. The Flex- 
Tester bends a corner of a sheet through a standard 
arc measuring on a dial indicator the resistance of 
the metal to the bending operation. A “Dial Con- 
verter" furnished with the tester enables the oper- 
ator to convert readings obtained on various thick- 
nesses of material to a standard for the purposes 
of comparison. The lower the corrected reading, the 
better the drawing quality of the material. 


For non-destructive 
testing of sheet metal 
for drawing qualities 
and stretcher strain 


A spherometer is also supplied. It measures the 
curvature of the permanent set of the metal and 
thereby gives an indication of the stretcher strain 
characteristics. The Flex-Tester is co must for steel 
mills, stamping plants, warehouses. Write us if you 
wish detailed information on the Flex-Tester or if 
you wish us to have a representative call and 
demonstrate this testing machine to you. It is light- 
weight (only 6 Ibs.) and easily carried. 


8843 LIVERNOIS «+ DETROIT 4, MICHIGAN . 
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ALLOY PRECISION 


soph) 


To Executives Charged with Responsibilities 
of Design, Development and Production: 


EAST 45th ST. AND HAMILTON AVE. « CLEVELAND 14, OHIO 


This is intended to call your attention to the Mercast frozen 
mercury process of investment casting — a development that manufacturers 
find helpful in solving difficult design and production problems, We 


suggest that you immediately investigate this versatile process which Crys 
makes available one-piece shapes previously impossible to cast or i. 


Frozen mercury patterns and our special ceramic investment 
material permit surface finishes and dimensional tolerances never before 
available in foundry production, For example, +.0@ to .003" per inch is 
consistently held. In many applications, our castings require no finish ‘ 
machining, Some mercastings, with intricate shapes and cavities, were 


previously fabricated parts which required expensive machining and 


assembly, ve: were too costly to make at all, ae 


ot, etd: 
PL As y rr Be or metallurgists can help you get mass production in such hard- 








to-machine metals as pure nickel, Hastalloy B, Rexalloy 108, stainless, 
Stellite, and others, both ferrous and nonferrous, at exceptionally close 
tolerances. Current applications — radar, aircraft, automotive, 
electrical, and machinery — indicate the wide, economical adaptability 


of mercasting. Here may be the answer to your problems involving — 


— 


If this discussion suggests use of mercastings by your company, 


ae 


eee Materials ... costs ... weight ... time ee. machining capacity, 








write to Dept. A-7 for Bulletin 706 — or tell us your specific problems, 
Our metallurgists and Mercast engineers will be glad to serve you. 
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BRASS CASTINGS FILL THE SPECIAL 
REQUIREMENTS OF MANY MANUFACTURERS 


The free cutting characteristics of Brass are ideal in the 
manufacturing of all types of valves, impellors, plumb- 
ing fittings and other castings that require machining. 
This adjunctive feature provides for lower tool main- 
tenance costs . . . more rapid machining, which in 


effect leads to increased production. 








FREE . . . Write for your copy of the 8-page Lavingot Technical Journal — Vol. 8, No. 3 — 
containing an article discussing ‘Gates and Risers 


Specify—LAVIN NONFERROUS INGOT—Quality 





e Refiners of Brass, Bronze and Aluminum 
e Producers of Zinc Base Die Casting Alloys 


e CHICAGO 23, ILLINOIS 


3426 S. KEDZIE AVENUE 
CITIES 


VES PRINCIPAL 


REPRESENTAT 
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= AMERICAN CHEMICAL Paint COMPANY 


AMBLER [.\eig)| PENNA. 
[Paoce ss) 


Technical Service Data Sheet 
Subject: IMPROVING PAINT ADHESION ON STEEL WITH GRANODINE® 





INTRODUCTION 


“Granodine” 1s a zinc phosphate coating chemical 
which improves paint adhesion on steel, iron and 
zinc surfaces. In the Granodizing process, a non- 
metallic crystalline coating is formed on the treated 
metal. This bond holds and protects the paint finish 


and thus preserves the metal underneath. 


**“GRANODINE’’ MEETS 
SERVICE SPECIFICATIONS 


The protective “Granodine” finish meets the require- 
ments of: 





JAN-C-490, 


| CLEANING AND PREPARATION OF 
Grade | 


FERROUS METAL SURFACES FOR 
ORGANIC PROTECTIVE COATINGS 








JAN-F-495 | FINISHES, FOR EQUIPMENT 





atid —BARDWARE 
U.S.A. 57-0-2C | FINISHES, PROTECTIVE, FOR 
Type ll, Closs C | IRON AND STEEL PARTS 





U.S.A. 51-70-1, | PAINTING AND FINISHING OF 
Finish 22.02, ClossC| FIRE CONTROL INSTRUMENTS; 
GENERAL SPECIFICATION FOR 





MIL - V- 3329 VEHICLES, COMBAT, SELF-PRO- 
PELLED AND TOWED;-GENERAL 


REQUIREMENTS FOR 











Official Dept. of Defense Photograph 


An F4U Corsair with the Navy's new aircratt anti 
tank rocket, the “RAM”. A Grade I zinc phosphate 
finish ( JAN-C-490) protects the entire external sur 
face of this rocket and provides a durable bond for 
the specification paint finish 





GRANODIZING DATA 


Granodizing is an easily applied chemical process 
Depending on the size, nature and volume of produc- 
tion, Granodizing can be carried out by spraying the 
parts in successive stages of a power washing machine 
by dipping the work in the cleaning, rinsing and 
coating baths contained in tanks, or by brushing or 
flow coating the work with portable hand equipment 
Typical process sequence and equipment requirements 
are shown below 


MULTI-STAGE POWER 
WASHER FOR SPRAY 
GRANODIZING 


PROCESS 


IMMERSION 
SEQUENCE TANKS FOR 
Clean 


Rinse DIP GRANODIZING 
Gronodine 

Rinse 

Final Rinse 


NOTE: Equipment can be of mild stee! throughout 
except in the Granodizing where nozzles 
risers, and pump impeller should be of acid-resistant 
material 


Stage, 








MANY APPLICATIONS 


Automobile bodies and sheet metal parts, refrigerators 


washing machines, cabinets, etc projectiles, rockets 
bombs, tanks, trucks, jeeps, containers for small arms 
cartridge tanks, 5-gallon gasoline containers, vehicular 
sheet metal, steel drums and, in general, products con- 
structed of cold-rolled steel in large and continuous 
production are typical of the many products whose paint 


finish is protected by “Granodine”. 








CHEMICALS WRITE FOR FURTHER INFORMATION ON “GRANODINE”’ AND YOUR 


OWN METAL PROTECTION PROBLEMS. 


CHEMICALS 


PROCESSES 
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In these days of 


HIGH DIE COSTS 


WMicwRKold * 


Stainless Steel Sheets 


WILL SAVE YOU MONEY! 


The unusual uniformity of gauge in Micro- 
d P PrP 


Rold allows for closer die setting, assuring 
the fabricator of uninterrupted production in 


stamping, forming and blanking operations. 


This closer control of MicroRold sheet 
thickness increases the productive life of 
the die and reduces to an amazing degree 


the number of rejects. One fabricator re- 
ports less than 44 of 1° breakage in a 
124%” draw on a 17” blank with a rectan- 
gular cross-section. 


From edge to edge—and end to end—only 


MicroRold has such outstanding uniformity 
of gauge. 


WasHINGTON STEEL CoRPORATION 


WASHINGTON, PENNSYLVANIA 


METAL PROGRESS; PAGE 192 





Ing on eduding 7 


Yes, if you're considering forging or extruding, 
this message is directed to you. Whether it be 
aluminum, magnesium, copper, brass or steel, Mag- 
nethermic has a 60-cycle induction ingot heater to fit 
your needs. Be it a 400-pound or a 15,000-pound-per- 
hour unit, there is a standard heater to fit your needs 
and do a better heating job for you. Here’s why. 

Magnethermic has specialized in ingot heaters 
since its formation. Not only have we developed a 
wide range of sizes and types of heaters, but we've 
developed a unit that solves many of the heating 
problems that have faced industry for years. Most of 
the extrusion presses installed in the past three years 
have been equippd with Magnethermic heaters for 
heating the ingot. The solution to these problems has 
resulted in universal acceptance of this equipment by 
the extrusion industry and enabled us to develop 
standard heaters and pass the resultant savings on 
to you. 


y >” 


em 


then HERE'S 


A MESSAGE 
FOR YOU 


The Magnethermic Induction Heater is a compact, 
neat unit. It is shipped to you completely assembled, 
ready for operation. It is a highly flexible, automatic 
unit—requiring no warm-up time, no specialized skill 
for operation and takes a bare minimum of floor 
space. Its many advantages include: accurately 
controlled billet temperature; tapered heat control; 
cool operation resulting in optimum working condi- 
tions to personnel; instantaneous response, eliminat- 
ing warm-up time and many other features. Yes, it's 
priced competitively, too. 

Write today for our new informative bulletin. 


MAGNHETHERMIC 


corperation 


3990 SIMON ROA > 


EUROPE: Loewy E 
4 


ering Co., Ltd, 


So 

C/ ‘> 
(] » 
Tian wt 


YOUNGSTOWN 7, OHIO 


Bournemouth, England 
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design flexibility 


Many small, intricately shaped parts that are now being fab- 

ricated separately by conventional methods can be econom- 

ically Microcast into one stronger, ready-to- assemble 

component. Combining up to three small parts into one 

solid casting eliminates many costly machining and 

assembly operations and allows the engineer to design 
simpler components with a greater strength factor. 


Design for fewer machine operations — design for bet- 

ter parts at less cost—design for longer part life and for 
functional improvements from the use of better 

metals and alloys ...design with Microcast in mind! 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 
715 Best 69th Place, Chicage 37, Illinois 
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High-Speed End Heating 
of Sucker Rods 


(Continued from p. 117) 

of this width, stock could not be 
moved directly from the storage 
racks in the back of each furnace 
without an additional transfer. Now, 
due to the narrower width of the 
high-speed units, larger rack loads 
can be moved by transfer car directly 
from storage rack to furnace con 
veyer. This results in a considerabk 
saving in time and manpower, which 
of course is important in mass pro 
duction on a piecework basis 

Operator comfort is also good 
“Sting-out” from the hearth is pré 
vented by an air curtain. Heated 
stock is automatically delivered close 
to the upsetter. Tiring movements 
are thus minimized. During the shut 
downs common to any forge shop 
the operator merely withdraws th 
bars from under the burners and re 
places them on the transfer car until 
operation resumes. No helper is re 
quired to handle the rear end of the 
sucker rod while the hot end is 
moved from furnace to upsetter to 
rack a Skid rail is sufficient 

rhe existing building and upset 
ters determined the arrangement of 
heaters at the Toledo plant four 
furnaces arranged in a row. Some 
handling and turning of rods, end to 
end, could be avoided in a newly de 
signed plant by having furnaces and 
upsetters in pairs, one at one end of 
the rod racks, one at the other end 


CONCLUSION 


Continued operation of four “Sur 
face” high-speed gas-fired forge fur 
naces has resulted in increased pro 
duction of sucker rods with bette: 
machining and forging properties 
than previously obtained from con 
ventional slot forge furnaces. Com 
fort, which can be a problem in any 
forge shop, has improved, and over 
all production costs due to rejects 
and die maintenance have been nota 
bly reduced. Savings in time, space 
and fuel are also considerable S 





a few words about alloy steels 











or... THE ALTERNATE ALLOY 
that never interrupted production 


This could happen to you! A customer of ours was forced by restrictions and 
alloy shortages to switch from the Republic alloy steel he'd been using for years 
to one of the alternate alloys that he could get. He'd dreaded the problems of 
redesigning tools and dies, of revising heat-treating procedures, of heavy reject 
rates while the switch was being made. 

But these troubles never came! 

He called upon the Republic 3-Dimension Metallurgical Service . . . the Republic 
Field Metallurgist, backed up by the Republic Mill and Laboratory Metallurgists. 
These three men worked with the customer's metallurgist and his production 
foreman. Together, they analyzed his requirements, recommended the best 
available alternate steel, worked out the way to form the steel and heat-treat it. 
The shift was made with almost no interruption, and never a headache. 

We may be able to do the same job for you . . . and to back up our recommendation 
with one of the many fine alloys produced by Republic ... world’s largest 
producer of alloy and stainless steels. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. ¥. 


ALLOY STEELS 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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| New Melt Shop 
N \ \ . for Forge Plant 
. (Continued from p. 120) 
PRU ORME OME | ilter and suitable connection tor 


filter and suitable connection for 
wiring and air hose) is an integral 


part of the installation. 
FURNACES bd OVENS e DRYERS This pyrometer is subjected to 
rather severe treatment in service, 
so its calibration is checked fre- 
quently. A standard checking unit 
with a system of signal lights, and 
an adjusting dial on the control 
panel of the tube, permit a quick 
setting to bring the indications in 
line with the standard. 

Complete facilities are installed 
for rapid checks on chemical and 
physical properties of heats in 
process. Of considerable assistance 
in this work is a Baird direct 
reading spectrometer which, in a 


matter of seconds, supplies a full 


re : Pe Pye me record of alloy cortent of any given 
Ge, Continental Rotary Heorth Billet Heater Auto- i Pus, <a - : : ; 
motic Pharging and discharging manipulators contro! a sample. Specimens are taken from 

~ ag delivery of uniformly heated billets to extrusion press the furnace by means of evacuated 
glass tubes, providing ‘-in. pins 
which can be quickly ground to 
PRODUCTION UNITS for military production ae shape on the end for sparking in 
the spectrometer. Twelve dials re 

BUILT FOR Whatever your heat process prob- cord the percentages of the various 
prent a lems in plant conversion for military elements, adjustable for different 
yaniding “ “ ae > tas Millets aah 
Sintering be production, CONTINENTAL has the elements or for different degrees of 


Carburizing : answer. sone at various lines in the 
Annealing _ spectrum. 


Menieniog CONTINENTAL jobs begin with Carbon and sulphur checks are 
elting ~ 


Senin 4 analysis of the requirements, then made by conventional combustion 


Drawing a the selection and development of techniques, and phosphorus by 
Billet Heating 7 


. . . ' In . 
pr cal —_ proper methods for greatest results. chemical analysis. Possibly Gx 


7° . ° spectrometer can be perfected for a 
matehtaing — Finally follows the design, the build- Gulch dctereiactinn of cheers: 
re Smelting . ‘ . . at. . 7 ‘ . 
Salt Boths _ ing, and installation of the equip- Felephone and telautograph con 
Soaking Pits 4 ment including necessary work- nections between laboratory and 
Pi: os “J handling accessories and control melting floor expedite the trans- 
Mold Baking aa’ devices—delivering a COMPLETE mittal of analytical data. 


Dr Metallurgical control at Finkl 
_ UNITIZED PRODUCING PACKAGE agp tere ra gt ala oa 
Electric or plants extends some distance be- 


Fuel Fired “a with results guaranteed. yond the melting and ingot-making 
: The broad experience of ConrtI- phases. 

NENTAL offers you a prompt, sure a wy or egpigee per 

© yrocedure, NOCKS are teste wit 1 

solution to yom change-over _ he ultrasonic reflectoscope, which 

gram. gives a nondestructive indication 

of any significant internal defects 


‘ 





CONTINENTAL INDUSTRIAL ENGINEERS, INC. 
176 W. Adams Street, Chicago 3, Illinois SUM MARKY 


District Representatives: 
Ridgewood, N.J. * Indianapolis + St.Lovis * Detroit 
Cincinnati * Milwaukee * Cleveland * Pittsburgh 


While this new electric steel 
plant has been operating for such a 
short time that the economics of the 
scheme have yet to be completely 
settled, the very decision to build 
such an expensive adjunct to a forge 
i plant seems to support that rising 

body of engineering opinion which 

FURNACES CONTINENTA are co holds that individual users of con 
PRODUCTION LINES siderable quantities of steel can 
profitably make their own in small, 

(Continued on p. 198 


PLANNED MILITARY PRODUCTION 
Write for Booklet No. 127 


-~ 
qomsan Cneenaen® 
oo 


COMPLETE PLANTS 





he © Cenle) RS melas m menhlr ) 242 Mela wana, DAtE Si 
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FURNACE PARTS AND FIXTURES 


mean 


LOWER HEAT-HOUR COSTS 


°. roy teen "Sateen + er ra Low heat-hour costs are “manufactured” in the form of durable equipment 
Chromox. (Note trays ond other fixtures nearby.) that can deliver peak performance economically throughout a long life of trouble free 
operation. 

To manufacture low-heat hour costs requires exceptional facilities: A reservoir 
of accumulated heat-treating experience, a profound knowledge of metallurgy, a corps 
of expert technicians, and ready availability of all necessary means for producing furnace 
parts and fixtures—so that checks and controls con be easily and efficiently applied at 
all stages of manufacture. 

At Driver-Harris, we have all of these. We have amassed over 40 years of prac- 
tical foundry experience. We have developed, with exclusive techniques, the highest-grade 
nickel-chromium alloys—such as Nichrome* and Chromax*—that give top-level per- 
formance and stay on the job despite high heat, punishing cycles and fast quenching. 
Our engineering and designing divisions, furnaces, pattern shops, foundries, rolling mills, 
welding and machine shops provide all the facilities for manufocturing furnace parts and 
fixtures of all types, utilizing castings, sheet, bars, wire, or wire mesh. 

Size is no object. Whether it be baskets weighing a few pounds each, or retorts 

Spectrograph equipment ot Driver-Horris sup weighing several thousand pounds apiece, we are equipped to supply units “tailored for 


plies one of the most efficient means for precise tt job.” 
metallurgical control 





Under present conditions, strategic metals and the alloys made from them ore 
inevitably on strict allocation. However, we shall be glad to make recommendations 
based on your specific needs, and serve you to the best of our ability. 


*T.M. Reg. U. S. Pat. Off 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 


MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC AND HEAT-TREATING FIELDS 
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irs THE FINISH 


~_AND CHIPS ARE MADE TO GIVE YOU 
“THE PROPER FINISH ECONOMICALLY 





There are other brands of materials that resemble Roto 
Finish chips and compounds . . . but only Roto-Finish 
chips and compounds give you the extra advantage 
of continuous research by the company who originated 
the Roto-Finish processes. Roto-Finish chips and com 
pounds are carefully manufactured so yow obtain the 
best results on your specific job. To obtain the best 
results at the lowest cost . . . insist on ROTO-FINISH 
chips and compounds. 


SAVES MAN HOURS AND MONEY by 

eliminating hand finishing. 
GIVES ABSOLUTE UNIFORMITY...in any quantity. 
MAINTAINS PRECISION TOLERANCES. 
CUTS FINISHING costs as much as 80%. 
LOWERS INITIAL and MAINTENANCE costs. 


070- imcdle, (Cad COMPANY 


associated with The Sturgis Products Co. Wy, P.O. Box 988— 
3721 MILHAM ROAD, KALAMAZOO, MICH. Phone 3-5576 





See the Roto-Finish Machines on display at Booth 

No. 244 by ovr distributor, F. B. STEVENS, INC., 

National Metal Exposition, Philadelphia Convention 
Halls, October 20-24, 1952. 
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New Melt Shop 
for Forge Plant 


(Continued from p. 196) 
independent units, and successfully 
compete with the product from 
large, integrated steel companies 
The Fink! plant can easily turn out 
4500 tons of ingots a month, work 
ing two furnaces around the clock. 
This is probably somewhat in ex 
cess of in-plant requirements for 
carbon and alloy steel, leaving a 
small tonnage available for outside 
sale in the Chicago area. 

One favorable influence which 
doubtless has much to do with the 
balance sheet is that no rolling mill 
is necessary all ingots are cogged 
direct. Furthermore, a convenient 
and ample supply of good scrap, 
plus plenty of electric power at rea 
sonable rates from Commonwealth 
Edison Co., are key factors pointing 
to the possibility of an attractive 
performance, cost-wise. S$ 


High-Temperature 
Properties of Monel* 


YPECIMENS Of Monel of nominal 
S chemical composition, having 
grain sizes of 0.024 to 0.78 mm. aver- 
age diameter, obtained by cold work- 
ing and annealing at 1300 to 2300° F., 
were tested in creep-rupture at 700, 
900, 1100 and 1300° F. and stresses of 
7000 to 65,000 psi. The results are 
presented for time to rupture, min 
imum creep rate, total elongation 
and reduction of area. 

At 700° F., an increase in grain 
size produced higher creep strength 
and shorter rupture life. At higher 
temperatures, an optimum grain size 
of 0.1 to 0.2 mm, gave maximum rup 
ture life. The authors state there 
may or may not be an optimum grain 
size for the lowest minimum creep 
rate, depending on the temperature 
and stress. There is an optimum 
grain size at 900 and 1100° F., but at 
1300° F. the minimum creep rate de 
creases with increasing grain size 

The influence of grain size on 
total elongation and reduction of 
area was small below the equicoly 
sive temperature and increased with 
decreasing grain size above the equi 
cohesive temperature. teduction of 
area was higher than elongation at 
lower temperatures and lower than 
elongation at higher temperatures 

W. A. Mupae 

* Abstract of “Influence of Gra 
Size on High-Temperature Properti« 
of Monel”, by Paul Shahinian an 
J. R. Lane, @ 1952 Preprint No. 6 





specify Pittsburgh Wire 


Made especially for reinforcement of stranded aluminum electrical conductors, 


Pittsburgh A.C.S.R. Core Wire has the high-tensile strength, the toughness 
and the heavy uniform galvanized coating to enable you to make the best 
possible cable. 

With this special wire, you get the benefit of the years of experience of one 
of the largest wire mills in the world. It has an inherent quality that stems 
from the selected high carbon, open-hearth steel—the uniformity of gag 


and the tight adherence of coatings that will work flawlessly in your strand 





ing and closing machines. Available in diameters 0.1878"’ to 0.0525’’. For 
information on how to order, write today to Department MP, Pittsburgh 


Steel Company, Grant Building, Pittsburgh 30, Pennsy lvania. 


Pittsburgh Wire 


a product of Pittsburgh Steel Company 
Pittsburgh, Pa. 
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Ammonia installation 


can be as easy ag this! 


Simple or complex, Armour Technical Service Men 
can solve your installation problems. 


Even the smallest ammonia installations can involve real problems, no matter 
how simple they seem. And all kinds of problems crop up in big installations 
Big or small, all these problems add up to lost money. That's why it pays to 
have men with the proper background and know-how available at all times 

When you buy ammonia from Armour, you're assured of this kind of 
money-saving service. The men of our Technical Service Department are 
equipped to answer questions and solve problems relating to all ammonia in- 
stallations for metal treating. To extend knowledge about the use of ammonia 
in metal treating, Armour has long maintained a fellowship at M. I. T 

lo find out more about how you can put this know-how to work for you, 
send the coupon for any or all of the informative booklets. Or write today 
giving details about your installation or problems. Your questions will be 
given prompt and thorough attention 


Aymoure Ammonia and Serigg 


You can depend 


GED 2 


Armour and Company, 1355 W. 31st St., Chicago 9, Ill 


CLIP AND MAIL THIS TODAY! 
Please send me copies of the following booklets 
Applications of Dissociated Ammonia” O “The Nitriding Process 


Ammonia Installations for Metal Treating Carbonitriding 


Nome 





Firm 
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Surface Stress 
in Hard Steel* 


: arep rICALLY it should be possi- 
ble to measure the strain im- 
posed in a metallic crystal by a 
known load by measuring the lat- 
tice parameters before and after 
loading. Despite much effort, the 
procedure has never given satisfac 
tion especially for hard steel 
because the small differences in 
crystal lattices could not be meas- 
ured accurately enough. Many of 
the difliculties arise from the fact 
that lines refracted from hardened 
steel, when X-radiation from the 
usual cobalt or iron targets are used, 
are wide with no well-developed 
peaks and stand up only a little 
above the self-induced background 
radiation. The present authors 
avoid this by filtering out this back- 
ground radiation by 0.001-in. vana- 
dium foil, and using long wave- 
length X-rays from chromium. This 
is a “soft” radiation and does not 
penetrate very far into the sample 
under study; the reflections there- 
fore come from surface layers on 
the specimen. 

The authors discuss the require- 
ments for accurate work, such as 
placement of specimen in the back- 
reflection spectro-goniometer, use 
of an auxiliary slit to narrow the 
cone of reflected beams, and tech- 
nique for locating the actual peak 
of a somewhat blunt line. Two sets 
of observations are made, one where 
the axes of incident and diffracted 
beam make equal angles with the 
surface, and the other after the 
specimen has been rotated 60°. 
From the relative positions of a 
strong reflection from a given set of 
parallel crystallographic planes the 
interplanar distance may be com- 
puted. If these are then compared 
with the same dimension for un- 
stressed metal (as in powdered ma- 
terial) the average internal stress 
may be computed. Or a series of 
tests may be made on metal under 
known external loads. 

To indicate the accuracy obtain 
able the authors cite measurements 
on tubes, 4 in. outside diameter, 
in. wall, made of carburized 4620 
hardened to C-60 plus. In one series 
of tests the surface was electro 
lytically etched. Comparing the 
X-ray data from this tube, free of 
external stress, with that from pow 
dered metal of the same composition 

(Continued on p, 202) 

* Abstract of “X-Ray Measurement 
of Residual Stresses in Hardened 
High-Carbon Steel”, by A. L. Chris- 
tenson and E. S. Rowland, @ 1952 
Preprint No. 22. 
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Fundamentally new ammonia-air reactor @ FULLY AUTOMATIC 

produces pure nitrogen with a controllable © NO OPERATING PERSONNEL REQUIRED 
o 
* 


hydrogen content that can be varied at will NO EXPLOSION HAZARD 
and maintained at any percentage from 30% LESS COSTLY THAN DISSOCIATED 
.25% to 30% as required. AMMONIA 
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LADLE 


Cut control-analysis time 60% and more 
with Baird Associates-Dow DIRECT READER 


Wet analysis of complex alloys is cumbersome and 
costly — specifically in lose furnace production and 


lost heats. 


The Baird Associates- Dow DIRECT READING 
SPECTROMETER keeps furnaces in continuous opera- 
tion — provides complete analysis of ferrous and non- 
ferrous alloys in seconds — quantitative analysis in exact 
percentages of up to 27 elements in a heat in /ess than 
two minutes. Average holding time for the complete 
SAMPLE-ANALYSIS-REPORT cycle. . . /ess than six minutes. 


One DR user saves over $200,000 a year. Learn how 
to realize similar savings by using the coupon below. 


See the Direct Reader in operation at the NATIONAL METAL CONGRESS 
Booth 416, Convention Hall, Phila., October 20-24 


BAIRD ASSOCIATES, INC. — Dept. A 


Ba rd 33 University Road, Cambridge 38, Mass 


Send further information on the Direct Reader 


eA ssa vates, We'd like to talk to your Technical Representative 


Title 


Ine. 


33 UNIVERSITY ROAD 
CAMBRIDGE 38, MASS. 
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Surface Stress 
in Hard Steel 


(Continued from p. 200) 
and hardness, it was determined 
that the martensite in the surface 
layers carried a compressive stress 
of 14,400 psi., and the austenite a 
compressive stress of 2100 psi. 

SR-4 strain gages were placed 
on the outer surface and the tube 
loaded externally until the strain 
gage showed a 52,200 psi. tensile 
stress. The X-ray studies indicated 
that the martensite was then 37,800 
psi. in tension (a change of 52,200 
psi., exactly checking the strain 
gage) and the austenite was 53,000 
psi. in tension (a change of 55,100 
psi. from the original condition). 
The ring was then loaded further 
until the strain gage showed 119,100 
psi. in tension; the austenite (by 
X-ray) then was carrying 105,000 
psi. in tension a change of 
107,100 psi. from the original state. 
The authors believe that the yield 
strength of austenite is about 
105,000 psi., so that this constituent 
acquired a permanent set. This idea 
is fortified by the fact that when 
the external load was entirely re 
moved the strain gage registered 
13,100 psi. tension (instead of zero 
at the start) and X-ray analysis 
showed the martensite to be carry 
ing 5500 psi. compression (instead 
of 14,400 at the start) and the 
austenite to be carrying 6900 psi. 
tension (instead of 2100 psi. com- 
pression at the start). 

The authors conclude that thei: 
method can give values of internal 
stress at and near the surface of 
hardened steel articles within an 
accuracy of +3500 psi. 


Binary Molybdenum Alloys* 


= LTS are reported on the effects 
of various binary additions on 
the workability, room-temperature 
mechanical properties and hot hard- 
ness (up to 1470°F.) of molybde- 
num alloys. A total of 16 groups of 
binary alloys were evaluated, in- 
cluding alloying additions of Al, B, 
Be, C, Co, Cr, Fe, In, Mn, Ni, P, S, 
Si, Sn, Th and W. 

All alloys were prepared by mix 
ing, pressing, and sintering powder 
mixtures of the desired composi 
tion. Breakdown rolling of the sin 

(Continued on p. 204) 

* Abstract of “Properties of Some 
Hydrogen-Sintered, Binary Molybde- 
num Alloys”, by W. L. Bruckart, M. 
H. LaChance, C. M. Craighead and R 
I. Jaffee, @ 1952 Preprint No. 36. 
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& CUTOFF MACHINE 


MODEL OA-BF 
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@ COMPLETELY NEW in design and operation, the Mini- 

matic establishes far higher than usual standard for economy, 

accuracy and speed in the straightening of small round wire. 

@ Fully automatic and self-feeding after coil is started into 
machine. Full vision push button control panel. 

e@ Entire coil is straightened and cut without attention from 

operator. Disc-type cutoff, with only 2 moving parts, is elec- 

tronically operated. Protects against swelling and expansion of 

wire ends. 

@ Adjustable rotary die straightening mechanism insures maxi- 

mum precision for any size wire within range of machine. 

@ Floor space 7’ 4” x 2’ 0” plus length of runout section. 

Requires only 2 H.P. 
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assemblies in which precision-straightened fine wire is used. 
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Binary Molybdenum Alloys 


(Continued from p. 202) 
tered bars was usually done at 
2280° F., although some alloys re 
quired higher temperatures. The 
standard condition for testing was 
the use of 0.040-in. strip which was 
as-finish rolled at 2280° F. and an 
nealed for % hr. at 2010° F. in hy- 
drogen. Except for hot hardness 
measurements, all mechanical prop 
erty data were obtained from tests 
at room temperature. 

Sintering and fabrication be 
havior data are presented for all 
alloys of the various systems stud- 
ied, together with an estimate of the 
range of compositions that could be 
fabricated to strip form using the 
powder metallurgy method of alloy 
preparation. 

Average values of the tensile and 
hardness data obtained in this study 
on pure molybdenum and its alloys 
are presented in tabular form. Of 
the sixteen alloying elements stud- 
ied, six elements seemed to be su- 
perior to the others. These were, in 
the order of their strengthening ef- 
fect: Si, Co, Fe, Al, Cr and W.. Sili- 
con caused the greatest decrease in 
ductility and tungsten the least, 
with the other elements showing 
little difference. 

Hardness data taken at room 
temperature, 390, 930, and 1470° F. 
are listed in tabular form. Alloying 
elements producing the greatest 
strength also increased hardness the 
most. In the hot hardness tests, the 
greatest drop in hardness occurred 
between room temperature and 
390° F., loss in hardness beyond this 
temperature being roughly linear 
and at a lower rate. 

Metallographic studies were 
made on all specimens and three 
general types of microstructure 
were observed: (a) Single-phase 
elongated grain structures, some- 
times partly equiaxed; (b) single- 
phase elongated grain structure 
containing scattered inclusions 
strung out in the rolling direction; 
(c) two-phase structures containing 
a molybdenum compound as_ the 
second phase in a matrix of elon- 
gated grains. 


REVIEWER'S COMMENTS 


The data presented in this paper 
are of considerable importance in 
allowing an evaluation of powder 
metallurgy molybdenum alloys. 
Although elevated temperature 
properties other than hardness were 
not evaluated, the data presented 
enable one to learn with a fair de- 
gree of certainty the effectiveness 





of the alloying additions studied. 

Unfortunately, the effects of 
three elements which haye been stampings... 
shown to be quite effective strength- 
eners in arc-cast molybdenum were 
not evaluated. These elements are 
zirconium, titanium, and colum- 
bium. Alloys of these materials 
could not be produced due to reac- 
tion with the hydrogen during the 
sintering operation 

Work on the evaluation of ar« 
cast molybdenum alloys has indi- 
cated the importance of oxygen Oil Burner 
content on workability and me- Formed sti 
chanical properties. It might prove more econ 
extremely worthwhile to know the ings withs! 
actual oxygen content of the vari- changes. 
ous alloys included in this study. 

For satisfactory operation at 
high temperatures, molybdenum al- 
loys must either retain good strength 
and ductility in the recrystallized 
condition, or must have recrystal- 


Railroad Mechanism Cover 
Steel formed in dies r 
no further processing 
uniform, corners solid 
ings flanged. 


lization temperatures high enough 
so that they will not be likely to 
recrystallize in service, thus ena- 
bling them to be used in the fibered 
condition. Therefore, additional 
studies should be made of these 
characteristic properties of powder- 
metallurgy alloys before their suit- 


ability for high temperature service forgings eee 


is evaluated. — 
E. S. Jones 





Plastic Stress-Strain 
Relations in Aluminum” 


ioe KNOWLEDGE of the plastic 


Continuous hole of 
diameter —a technique 
we specialize. 


stress-strain relations in metals 
subjected to combined stresses is an 
important requirement for the solu- 
tion of a number of engineering 
problems. To solve such problems, 
many engineering theories have been 
proposed, These theories define 
mathematical equations for deter- 
mining the stress-strain relations for 
all states of combined stress based 
on a plastic true stress-strain rela- 
tion in simple tension. 

In order to determine which of 
the theories is most suitable, it is 
necessary to investigate many states 
of combined stress and numerous 
materials. Since constant stress- 
ratio tests cannot distinguish be- 
tween the various theories, emphasis 
is placed on variable stress-ratio 
tests. 

Tests were made on thin-wall 
tubular specimens of aluminum alloy 
14S-T6 by subjecting them to inter- 

(Continued on p, 206) ARING AND STAMPING COMPANY 

* Abstract of “Plastic Stress-Strain THE COMMERCIAL SHE we. vrouncsvown |. ONO 
Relations of Alcoa 14S-T6 for Vari- : 
able Biaxial Stress Ratios”, by Joseph 
Marin, L. W. Hu and J. F. Hamburg, 
@ 1952 Preprint No. 24. 
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WW 
Whether you slap-trowel it... 


Slap-troweling a long lasting Blazecrete lining on a boiler wall. 


You reduce refractory maintenance 
costs with J-M BLAZECRETE 





Labor costs for refractory maintenance 
are materially reduced when you build 
and repair high-temperature equipment 
linings with Johns-Manville’s new hy- 
draulic setting Blazecrete.* 

Just mix Blazecrete with water—as you 
would mix ordinary concrete—then apply 
it by gunning or slap-troweling. It goes 
on fast... without laborious ramming or 
tamping...and it lasts. Eveninfoundries— 
where refractories take a real beating— 


3X BLAZECRETE 


3000F. 
Unusually effective for heavy patch- 
ing, especially where brickwork is 
spalled or deeply eroded. Excellent 


For temperatures through 


Blazecrete linings have proved that they 
can resist spalling, withstand slagging 
action, and remain unaffected by rapid 
changes in temperature. 

Three types of Blazecrete are available. 
All harden on air curing, do not require 
pre-firing. They can be fired or left 
standing indefinitely. Each of the three 
types described below, is furnished as a 
dry mix ... can be stored safely for use 
as needed. 


for building and repairing forge 
furnace linings, lime kilns, burner 
blocks—and for lining ladles in fer- 
rous and non-ferrous foundries. 


STANDARD BLAZECRETE 


For temperatures through 2400F. 
For building new and repairing old 
refractory linings. Makes repair 
work easier and less costly. Can be 


used by boiler manufacturers to re- 
place fire clay tile in wall construc- 
tion. Suitable for use in combination 
with 3X and L. W. Blazecrete. 


L. W. BLAZECRETE 


For temperatures through 


20005 For building new linings and repair- 
An insulating refractory .. . light in 
weight, low in thermal conductivity. 


ing old. Adaptable and economical 
for many other applications 


For further details, send for Brochure RC-28A. It 
also tells about Blazecrete’s companion material, 


Firecrete* 


the hydraulic setting castable refractory 


for making special shapes and linings. Just write 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay Street, Toronto 1, Ontario 


*Reg. U.S. Pat. Of 


Johns-Manville BLAZECRETE 
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Plastic Stress-Strain 
Relations in Aluminum 


(Continued from p. 205) 

nal pressure and axial tension. The 
reduced section of the 3-in. long 
specimens had a 1 in. inside diameter 
and a wall thickness of 0.050 or 0.075 
in. Strains were measured in both 
the axial and lateral directions. In 
the elastic range, strains were meas 
ured with Sh-4 strain gages, a clip 
gage measured the plastic strains. 

Both constant stress-ratio and 
variable stress-ratio tests were made. 
Constant ratio tests included ratios 
of tangential to axial stresses of 0, 
0.5, 1.0, 2.0 and infinity. Variable 
Stress-ratio tests were of two kinds 
(a) two-step tests in which a stress 
was applied in one principal stress 
direction (either tangential or axial) 
and then a stress was superimposed 
in the other principal stress direction 
to failure; (b) three-step tests in 
which a stress was applied in one 
principal stress direction followed 
by a stress in the other principal 
stress direction and finally stressing 
in the first direction to fracture. 

The results of the tests are plotted 
both as nominal or conventional 
stress-strain curves and as true 
stress-strain curves, for both direc- 
tions. The true stress-strain curves 
are compared with theoretical curves 
representing the flow theory of plas 
ticity (or deformation theory for the 
constant stress-ratio tests). For the 
constant stress-ratio tests, the re- 
sults are also plotted in the form of 
effective true stress versus effective 
true strain. 

The proportional limit and vield 
strength values determined from the 
constant stress-ratio tests are com- 
pared with various series of failure. 
True fracture stresses for both the 
constant and variable stress-ratio 
tests are also compared with differ- 
ent failure theories. 

The effect of biaxiality of stress 
on ductility is displayed by plotting 
the effective true strain at fracture 
for various stress ratios. These values 
are compared with a theoretical duc- 
tility curve calculated from the vari 
ous true fracture stress values con- 
sidering the effective true. stress 
strain relation for a biaxial stress 
condition to be the same as that 
determined from a simple tensile test 

The relatively large difference in 
the total strain in the two directions 
for a given state of biaxial stress, 
depending on the loading path by 
which that stress state was reached 
is Stated to support the flow rather 

(Continued on p. 208) 
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Supplies” in your classified telephone directory or write direct. 


A uco Researcu Prooucts 
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Plastic Stress-Strain 
Relations in Aluminum 


(Continued from p. 206) 
than the slip theory of plasticity. 

From the results of these tests on 
aluminum alloy 14S-T6 subjected to 
biaxial tensile stresses, the following 
conclusions are drawn: 

1. The proportional limit values 
are in approximate agreement with 
the maximum stress theory 

2. The yield strength is in ap- 
proximate agreement with the dis- 
tortion energy theory. 

3. The true fracture strengths 
for both constant and variable stress- 
ratio tests agree with the maximum 
stress theory. 

1. Ductility decreases with in- 
crease in biaxiality of the stresses. 
The true ductility may be approxi 
mately determined by the effective 
strain at fracture. 

5. The flow theory gives a good 
approximation for the plastic stress- 
strain relations for numerous vari- 
able stress-ratio tests conducted. 

6. The variable stress-ratio test 
results support the flow theory 
rather than the slip theory. 

H. N. Hint 


Machinability of Titanium” 


qeveme of the machining charac 
“ teristics of titanium and _ its 
alloys have been limited to the 
physical aspects of tool loads and 
speeds. A general conclusion in this 
regard is that titanium alloys are 
similar to stainless steel in their 
cutting properties. 

In the belief that titanium alloys 
could be developed which would be 
more satisfactory, the hypothesis 
was advanced that small amounts 
of certain elements which would 
remain insoluble in titanium could 
improve the free-machining quali 
ties by acting as an antifriction 
agent. This hypothesis was based 
on past work with other alloys, such 
as lead-bearing copper alloys and 
free-machining steel When this 
hypothesis was applied to titanium 
alloys, only a few elements ap 
peared to be suitable because so 
many elements are highly soluble in 
titanium or their vapor pressure is 
too high at the melting temperature 
of the titanium alloy. 

The elements chosen on _ the 

(Continued on p. 210) 

*Abstract of “The Influence of 
Insoluble Phases on the Machinability 
of Titanium”, by R. M. Goldhoff, H. I 
Shaw, C. M. Craighead and R. I 
Jaffee, (~ } 1952 Preprint No. 30 





Finding fuel for freedom 


In field after field, the search for oil—life blood 
of America’s industrial and military might 
is spearheaded by Ostuco Tubing in the form 
of core barrels, drill rods, shells, special cou- 
plings, and the like. 

Engineers in the progressive oil business 
specify Ostuco Tubing because they know it 
is made by tubing specialists with experience 
dating from the time seamless tubing was first 
produced in this country. They know they can 


From Your Blueprint to Your Product 


OSTUCO TUBING 


count on Ostuco for tubing of highest quality. 
Many other industries use Ostuco Tubing 

seamless or electric welded—because it en- 
ables them to increase strength, reduce weight, 
and cut cost of their products. We cannot al- 
ways promise early delivery estimates on new 
civilian orders, because of military demands, 
but it will pay you to consult our experienced 
engineers about OsTuco Tubing when redesign- 
ing your products to meet future competition. 


THE OHIO SEAMLESS TUBE COMPANY 
Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 
Plant ond General Offices: SHELBY, OHIO 
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Drive, Beverly Hills * Moline, 617 15th St. * New York, 70 Eost 45th St. * Philadelphic 
1613 Packord Bidg., 15th & Chestnut © Pittsburgh, 1206 Pinewood Drive * St. Lowis, 1230 


North Moin St. * 


Seatile, 3104 Smith Tower * Syrocuse, 50! Roberts Ave. * Tulso, 733 Ken 


nedy Bidg. * Wichite, 622 E. Third St. * Conodion Representotive: Railway & Power Corp., itd 


OCTOBER 1952: PAGI 


209 














.. THE DOW FURNACE CO. 


Unique Exhibit 
E at 


NATIONAL METAL CONGRESS 
October 20-24, 1952 
Philadelphia, Penna. 


Commercial Museum — Booth No. 1315 


This unique exhibit clearly demonstrates 
why Dow Furnace leads in the controlled 
atmosphere batch-type field. 


Dow units now in the field 
doing Carbo-nitriding, Carbu- 
rizing, Clean hardening and 
Carbon restoration. 


VOW greater flexibility can be 
realized through the use of the 
following features: 
Slow cool or atmosphere 
quenching without inter- 
fering with reloading of 
furnace, and hot oil quench 
for distortion control. 


Plus the following regular Dow features: 


*Radiant tube fired for rapid, uniform heating unequalled in 
any other type furnace. 


*Gas cyaniding for }g to '4 cost of liquid cyaniding. 
*Uniformity of light case depths throughout load. 


*Improved quality. Foreed, uniform quenching gives full hard- 
ness. reduced distortion. 


*Maximum capacity with minimum 
investment and floor space. 


























12045 Woodbine Ave. « Detroit 28, Michigan 
KEnwood 2-9100 


Chicago, lil. Cleveland, Ohio W. Hartford, Conn. 
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Machinability of Titanium 


(Continued from p. 208) 
basis of their probable suitability 
were carbon, sulphur (as Ti,S, and 
MoS.), silicon, boron, beryllium, 
germanium, tellurium, selenium, 
phosphorus and arsenic. Alloys ot 
these were arc-melted in an argon 
atmosphere. The more volatile ek 
ments were added as a master tita 
nium alloy prepared prior to thei: 
addition to the ingot melt. The in 
gots were machined to chips which 
were remelted to insure homogene 
ity. The final ingots were forged 
into bar stock at 1750° F. and the 
surfaces of the bars were cleaned 
before being hot rolled at 1450° F. 
They were heated to this tempera 
ture for % hr., process annealed in 
air and then air cooled. 

Both lathe cutting and band saw 
culting studies were made on the 
special titanium alloys. Cutting in 
dices were established relative to the 
cutting properties of magnesium 
reduced unalloyed sponge titanium 
which was found to be more suit- 
able than Type 304 austenitic stain 
less. The stainless steel was rela 
tively insensitive to tool condition. 

The machinability index was 
established essentially by the ratio 
of removed material as compared 
with that removed from the magne 
sium-reduced unalloyed titanium, 
by comparing the average feed rates 
under uniform conditions. The 
lathe machining tests were stand 
ardized at 120-Ib. thrust load and 
27 surface ft. per min. A 40-Ib. load 
was used for the saw tests. Tensik 
strength and elongation were deter 
mined after the machining tests 
were made. 

The tests showed that iodice 
reduced unalloyed titanium wa 
more easily machined than any of 
the compositions resulting from the 
alloying additions: its machinabil 
ity index was 227 as compared with 
that of 100, the standard established 
for magnesium-reduced unalloved 
titanium. This superiority is as 
cribed to the low carbon, oxvgen 
and nitrogen contents in the iodide 
reduced titanium. None of the alloy 
additions to magnesium-reduced 
titanium produced such free 
machining characteristics as found 
in the pure iodide-prepared metal 

Small benefits, however, wer 
obtained from additions of 0.05 
0.10, 0.13 and 0.29°% boron; 0.118° 
sulphur, as MoS,; 0.07, 0.27 and 
0.47% tellurium; 0.26 and 0.51 
arsenic; and 0.03% germanium. 
The low boron and arsenic addi 
tions produce the best improvement 

(Continued on p. 212) 





MAY CAS EIS SEADOWS 


. . but whichever way the election moy go—there will still be @ sunny side. . 
for we are sure, just as in the lost twenty years—metol finishers will go right on 


electing Northwest Chemical Company fo solve their metal cleaning problems . . 


Through these years of affendance to basit research and sound plant practices, 
we have gained experience ond developed products thet will solve the most 
difficult cleaning problems, . . When you next have a metal cleaning problem, 
let us show you what we cap de. .\. Send for twenty-four page brochure that 
describes all of the NORTHWEST produets, . .. 
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NOW! Pangborn Stock Units 


for Blast Cleaning... 
Dust Control... 
Precision Finishing 


Ideal for 

maintenance 

and many other 

jobs, including 

removal of rust, 

dirt, scale, etc 
Economically 

cleans large 

. objects like 
tanks, bridges, structural 
work before painting. Six sizes, stationary 


or portable, from $170.00 and up. 


Pangborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 

wear is minimized, 
housekeeping and main- 
tenance costs reduced. 
Solves many grinding 
and polishing nuisances 
and material losses. 

° Models from 


$286.00 2nd up 


Removes scale and 
directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001 "! Liquid 
blast reduces costly 
hand cleaning and 
finishing of molds, 
dies, tools, etc 
Models from 


$1 410.0 and up 


Ideal for pro- 

ducing smooth, 

clean surfaces on 

pieces up to 60” x 

36” in size. Cleans 

metal parts, re- 

moves rust, scale, 

dirt, grime, paint, 

etc., in a few seconds. Saves money all year 


‘round. Models from . . $319.00 and up. 


look to Pangborn for the latest developments in Blast Cleaning ond Dust Contro! equipment 


Check for more 
information 
) Blast Cleaning 
Cabinets 
Blast Cleaning Nome 
Machines 
Unit Dust 
+ Collectors 
pr) Mydro-Finish 
L Cabinets City 


Company 


Address 
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MAIL 
COUPON 
FOR DETAILS 


PANGBORN CORP., 1800 Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me more information on the equipment 
I've checked on the left. To be used for__ 


Zone State 





Machinability of Titanium 


(Continued from p. 210) 
while carbon and silicon were defi- 
nitely detrimental. The results of 
saw tests, except for a few insignifi- 
cant differences, usually paralleled 
the results of the turning tests. 

In general, the additives in- 
creased the tensile strength often by 
more than 25%, with the greatest 
tensile strength of 110,000 psi. be- 
ing produced in the 0.09% silicon 
concentration. The tensile elonga- 
tion and reduction of area of the 
alloys were usually decreased as al- 
loy concentration increased, except 
for a slight increase in the alloys 
containing germanium and selenium 
additives. 

Machinability was found to de 
crease as both the strength and 
hardness increased. At constant 
strength level, insoluble alloy 
phases improved machinability. 

J. W. GraHam 


Isotopic Method for the 
Determination of Oxygen 
in Metals* 


| QUANTITATIVE determination 
of oxygen in metals and metal 
oxides has long been a difficult task. 
The isotopic method requires appa 
ratus as elaborate as most, a supply 
of oxygen-18, and the availability 
of a modern isotopic mass spec 
trometer. It does not require quan 
titative separation or recovery of 
the oxygen, and hence takes less 
time (usually about 2 hr.) than 
other methods. 

The isotopic dilution principle 
originally introduced by Hevesy 
and Paneth is the basis for the 
method. A known weight of the 
substance to be analyzed and a 
known weight of the metal or metal 
oxide containing a given amount of 
oxygen of known O' concentration 
are placed together in a platinum, 
molybdenum, or other oxygen-free 
tube. The tube is heated for 30 to 
60 min. in the vicinity of melting 
point of the sample. At this temper- 
ature the oxygen atoms exchange 
statistically between the oxygen- 
containing compounds (metal ox- 
ides, CO and CO,). The method 
depends upon the fact that the ratio 
of the oxygen isotopes (018/016) in 
all these oxygen-containing com- 
pounds at equilibrium is identical, 

(Continued on p. 214) 

*Abstract of “Determination of 
Oxygen in Metals and Metal Oxides 
by the Isotopic Method”, by A. D. 
Kirshenbaum and A. V. Grosse, @ 
1952 Preprint No. 39. 
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Pangborn’s 

BLASTMASTER 

Rotoblast Barrel 
must be good! 


Within just 86 days of the introduction of Pangborn’s 
BLASTMASTER Rotos ast Barrel, a total of 42 were sold! 
And experienced foundrymen don’t plunk down hard 
cash unless they know what they’re getting! 


Check the features of this Barrel that add to the per- 
formance of Rotos.iast: Non-clogging work conveyor! 
Automatic throw-out torque arm! Absolute abrasive 


tight door and housing! Efficient cleaning and reclaiming 


OVER 28,000 PANGBORN 
MACHINES SERVING 
INDUSTRY 


with the right equipment for every job 


Wj S0L0 ww 86 DAYS 













system! Quick-acting work loader! Centrally-located 
push-button control panel! And all this in a Barrel oc 


cupying a minimum of floor space and head room! 


See now why the 42 sales? And that’s just the begin 
ning! If you're interested in more efficient, more rapid, 
more economical batch cleaning, better get your order 
in! For information, write for Bulletin 223 to 
PANGBORN Corp., 1800 Pangborn Blvd., Hagerstown, Md 


more 


Look to Pangborn for the ROTOBLAST saves you 


money five ways: 

SAVES LABOR with push-button 
operation 

SAVES TIME by cleaning more 
loods per doy 

SAVES SPACE because machines 
ore compoct 

SAVES TOOLS because all scale 
is removed 

SAVES POWER 


latest developments in Blast Cleaning 


and Dust Contro! equipment 


BLAST CLEANS 
CHEAPER 









ance nO com- 


pressor is needed 


YOUR PRODUCTION 
AND PROFITS ARE 
BEING LOST HERE! 


Are You Wasting Critical and 
Expensive Materials in Your Slag Heap? 


Steel producers know that up to 20% of the alloying 
elements used in special steels, which have to be 
oresent, often are lost in the slag. Constant and tedious 
roars analysis of both the steel and the slag is neces 
sary to maintain proper production control. In addi- 

tion to loss of money in replacing these elements, 

much time can be wasted in 


actual —_—— 


HERE’S WHAT YOU 
CAN DO ABOUT IT... 


The ARL Production Control 

Quantometer—long used 

for chemical analysis 

of steel and other 

alloys—has now been 

adapted for the analy- 

sis of slags! Accurate 

percentages of elements pre- 

sent in both steel and slags-are 

recorded permanently in pen-and-ink in 

less than two minutes...a great saving in production time and 

money. This makes it possible to prevent material loss before it occurs. Individ 

ual Quantometers are not limited to a single type of analysis, but can be designed 
to meet the requirements of many plant problems As many as 25 elements as 
selected by the user can be accurately measured on the instrument—up to 20 
simultaneously. The ARL Quantometer is the most advanced type of spectrom 

eter yet developed, and its use can mean a great saving to you in production 
control costs and vital materials conservation. Write for complete information. 





THE ARL LINE ALSO INCLUDES 1.5 AND 2-METER SPECTROGRAPHS, PRECI- 
SION SOURCE UNITS, RAMAN SPECTROGRAPHS AND RELATED ACCESSORIES. 


Applied Research Laboratories 


Sepeecreocwnretm 
3717 PARK PLACE GLENDALE 8, CALIFORNIA 
NEW YORK « PITTSBURGH + DETROIT + CHICAGO «+ DALLAS +» LOS ANGELES 
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Isotopic Method for the 
Determination of Oxygen 


(Continued from p. 212) 

and that equilibrium is attained 
Heating for 30 to 60 min. near their 
melting points is stated to be suffi- 
cient for attaining the completion 
of statistical exchange of the oxy 
gen atoms throughout the system, 
but the only proof of this fact pre- 
sented lies in the agreement of the 
experimental results with the ex- 
pected results. 

The ratio O0'5/0'° is determined 
with a high degree of precision by 
means of modern isotopic mass 
spectrometers. Only an aliquot sam- 
ple, usually a fraction of a cubic 
centimeter, is needed for mass 
analysis. Therefore the quantitative 
removal of all the oxygen is not 
only unnecessary but even undesir- 
able, since equilibrium between ox- 
ides and gas is desired. If small 
quantities of oxygen are expected, 
the amount of O'8 added to the sam- 
ple can be adjusted to fit. 

The apparatus consists of a vac- 
uum system for separating and sam- 
pling gases, a 6-kw. converter, and 
a high-frequency induction furnace. 

The results of analysis by this 
method were not compared with the 
results of other methods of analyz 
ing for oxygen but with the theo- 
retical oxygen content, or the 
oxygen content calculated from the 
gain in weight when the sample was 
prepared. The results for copper 
and copper oxide alloys show dif- 
ferences as high as 0.14% and as 
low as 0.004%. For oxygen in iron 
and iron-oxygen alloys, two com- 
parisons were given. These showed 
deviations of 0.029% and 0.19%. 

ELIZABETH HARTNER 


Delayed Yield Phenomenon* 


ESULTS are presented of an inves- 

tigation to determine whether 
the cumulative time at stress for a 
series of pulses was the same as the 
delay time required for the initiation 
of yielding in a single rapid loading 
test. The influence of aging at differ- 
ent temperatures for different time 
intervals between stress pulses was 
also studied. 

The specimens used had a cylin- 
drical gage section 0.1 in. in diameter 
by *%2 in. long. Mild steel, annealed 

(Continued on p. 216) 


*Abstract of “A Study of the 
Mechanism of the Delayed Yield Phe- 
nomenon”, by T. Vreeland, Jr., D. S. 
Wood and D. S. Clark, @ 1952 Pre- 
print No, 33. 
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Leading manufacturers depend upon reliable Silvaloy low-temperature 
Uther Urasheg altos tad Ait) totees' te ko cE oes 
efficiency and low production costs. But that isn’t all of it! They also gain 

“Silvaley Service,” o well-appreciated plus factor that helps to keep brat- 
ing production running smoothly and without interruption. 

The valuable ‘’Silvaloy Service’ features give an important assist to your 
brazing department. The 3-point program provides a complete range of 
proper, proved alloys for every type of low-temperature silver brazing 
operation; service and delivery through reliable distributors who ware- 
house stocks near your plant; PLUS a unique background 
of silver brazing technical knowledge that is yours prompt- 
ly, upon request. 

Sitvaloy technicians are a hand-picked group of top- 
flight brazing experts. Each man is a qualified authority 
on practical brazing procedures. He will call at your plant 
without delay to assist with your brazing problems. Take 
full advantage of ‘’Silvaloy Service.” 


SEE SILVALOY WORKING EXHIBIT BOOTH 1972. 
NATIONAL METAL SHOW, PHILADELPHIA OCTOBER 20-24TH. 


EAGLE METALS COMPANY EDGECOMB STEEL OF MEW ENGLAND, INC. 
SEATTLE, WASH. - PORTLAND, ORE. MILFORD, CONNECTICUT 
SPOKANE, WASH. NASHUA, NEW HAMPSHIRE 


EDGCOMB STEEL COMPANY FORT DUQUE SNE exe ta COMPANY 
PHILADELPHIA, PA. - CHARLOTTE, N. C. Division of 
BALTIMORE, MD. - YORK, PA PITTSBURGH, PA. - ‘Cneceeeath, OHIO 
KNOXVILLE, TENN. 





OLIVER H. VAN HORN CO., INC. 
MAPES & SPROWL STEEL COMPANY NEW ORLEANS, LOUISIANA 
UNION, NEW JERSEY - NEW YORK CITY FORT WORTH, TEXAS - HOUSTON, TEXAS 


THE (iC PUSVINOME WORKS 


231 NEW JERSEY RAILROAD AVENUE + NEWARK 5, NEW JERSEY 





No repairs or maintenance 
in over 17,000 hours of 
"round-the-clock operation 


The kind of service Sparkier 
Horizontal Plate Filters have 
given the Gillette Safety Razor 
Company—efficient and trouble- 
free, even under most extreme 
conditions—is the kind of serv- 
ice that is vital to every filtering 
operation. 

For example: A rubber-lined 
Sparkler Model 8-18 filter is used 
by Gillette in the continuous 
filtration of a 1000-gallon bright 
nickel plating solution. Now 
operating for approximately two 
years, this filter has been on a 
24 hours a day, 7 days a week 
schedule — without any loss of 
operating time for repairs or 
maintenance. Also used in peri- 
odic batch carbon treatments of 
nickel solutions this unit, ac- 
cording to Gillette technicians, 
consistently delivers a brilliantly 
clear effluent, even though the 

plates may be packed solid. 
- Another Sparkler Filter 
rkler Model employed by Gillette is a 
Spe shown in Model 8-6, stainless steel, 
portable unit. Used exclu- 
sively for cyanide type plating 
above! solutions, this Model 8-6 has 
with filter plete proved particularly valuable 
mbly bend * for Gillette’s gold plating 
asse of cleaning o — . . h " " od 

perations since the patente 

Sparkler Scavenger Plate 
assures minimum loss of pre- 
Left: Sparkler cious gold solution. Now 
Model 8-6 sto'w operating almost six months 
for at least 2 hours daily, its 
’ performance has been satis- 

unite to witet factory in every respect. 

Vv 


gold plating AT BOOTH 
solutions. 1875 
National Metal 
Exposition 
SPARKLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 


eat 
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Delayed Yield Phenomenon 


(Continued from p, 214) 

at 1680° F. in dry hydrogen for 2's 
hr. and thereafter homogenized at 
1300° F. for 22 hr., was used for the 
experiments. Tests were made with 
a rapid loading testing machine mod- 
ified to permit stress pulses to be ap- 
plied to the specimen. Strains were 
measured by means of SR-4 strain 
gages bonded to the specimen; stresses 
were measured by a calibrated dyna- 
mometer. Records were obtained by 
means of an oscillograph. 

Rapid-load tension tests were 
made but the reader is referred to 
an earlier paper for a description of 
the method. The effect of stress 
pulses was investigated. The pulse 
was as follows: (a) Stress of 45,000 
psi. applied in approximately 0.007 
sec., (b) stress held constant for 
0.029 sec., and (c) stress removed in 
about 0.003 sec. The delay time for 
the material was approximately 0.05 
sec., Which was greater than the 
duration of one pulse but less than 
the sum of two. Thus, the material 
might be expected to yield during 
the second pulse if there was no re- 
covery between pulses. The speci- 
mens were aged for various time 
intervals between pulses at 70, 150, 
and 200° F. Specimens which were 
aged 3 min. at 70° F. yielded during 
the second stress pulse. Aging for 
12 min. at 200° F. and 100 min. at 
150° F. produced recovery, and 
vielding did not occur on the sec 
ond stress pulse. 

A mean value of microstrain equal 
to 30 x 10-6 in. per in. was found to 
occur prior to yielding. A recovery 
of 50 of the microstrain was ob- 
served when the stress was removed 
Successive stress pulses and aging 
cycles showed decreasing amounts 
of microstrain in each stress-pulse 
cycle. When the aging induced re- 
covery, the decrease in microstrain 
per cycle was even greater. The 
surface of a test specimen was pol- 
ished and etched. Microscopic exam- 
ination showed that no slip lines 
formed until yielding occurred, 
thereafter slip lines formed within 
the single Luders’ band which had 
formed. 

An activation energy of 18,800 cal. 
per mole was found for the recovery 
process. This value equals, within 
the limits of experimental error, the 
values of activation energy for dif- 
fusion of carbon and nitrogen in 
iron. The theoretical implications 
of this fact are discussed. 

E. R. PARKER 
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Size 8'''xi1"’ 
to fit stand- 
ard file 


The Pressed Steel Company 
713 N. Penna. Ave., Wilkes-Barre, Pa. 


Send us a copy of your catalog on welded alloy equipment for heat-treating, 
oil refining, and processing of chemicals, drugs, foods, etc. 
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Compeny 


Address 


INDUSTRIAL EQUIPMENT OF HEAT AND CORROSION-RESISTANT SHEET ALLOYS 


METAL PROGRESS; PAGE 218 


You will 
find the new 
PSC CA ~ 
er 


/ 
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CLASSIFICATIONS OF PSC 
HEAT AND CORROSION-RESISTANT 
INDUSTRIAL EQUIPMENT 


Baskets, annealing & carburizing 
Baskets, cyanide dipping 
Baskets, pickling 
Bends, alloy pipe & tubing (welding) 
Boxes, annealing & carburizing 
Caps, bubble (fractionating tower & still) 
Caps, cylinder (compressed gas) 
Covers, annealing (Bell furnace) 
Covers, annealing (elevator furnace) 
Fixtures, carburizing 
Flights, conveyor (syn. rubber plant) 
Headers, air pre-heating 
Manifolds, gas exhaust 
Muffles, carburizing 
Piping, process (alloy only) 
Pots, carburizing & annealing 
Pots: lead, cyanide & salt 
Racks, annealing & carburizing 
Racks, sheet pickling 
Retorts, carburizing 
Rings, neck (compressed gas cylinder) 
Tanks, copper annealing 
Tanks, pickling 
Trays, annealing & brazing 
Tubes, annealing 
Tubes, furnace vent 
Tubes, radiant furnace 
Tubes, thermocouple protection 
Tubing, corrosion & heat resistant 
Tubing Assemblies, welded alloy 





Zirconium-Tin and Zirconium-Silicon Systems*' 


p= VIOUSLY UNPUBLISHED phase di- 

agrams of the zirconium-tin and 
zirconium-silicon systems have been 
developed during the investigation 
of zirconium binary alloys for the 
Micro- 
graphic analysis of as-cast and heat 
treated alloys, backed by thermal 
and X-ray diffraction analyses were 
the principal tools used in determin- 
ing the diagrams. 

The alloys were prepared from 
zirconium crystal bar of 99.8% purity 
(low in hafnium) from, hot wire de- 
composition of the iodide; tin and 
silicon used in the systems were of 
99.99% purity type. The alloys were 
made by arc melting the components 
under helium atmosphere, using a 
tungsten-tipped electrode and hold- 
ing the alloys in a_ water-cooled 
copper crucible. All alloys were in- 
verted and remelted at least three 
times before opening the furnace. 

The alloy ingots, weighing 20 to 
30 g., were cold pressed, homoge- 
nized, cold rolled to their maximum 
reduction, and isothermally annealed 
in sealed Vycor or quartz bulbs. 
Quenching was accomplished by 
breaking the bulbs under water. 

The melting points of the metals 
and intermetallic compounds, as well 
aus the solidus curves, eutectic and 
peritectic horizontals, were deter- 
mined by metallographic detection 
of incipient melting in samples 
heated and quenched in a vacuum- 
equipped induction furnace. Ther- 
mal analysis techniques were used 
independently for melting tempera- 
tures below 1650° C. 


Atomic Energy Commission. 


Only a few X-ray analyses were 
made on these systems because of 
the difficulties encountered in ob- 
taining single phase systems. 


ZIRCONIUM-TIN SYSTEM* 


The temperature of the allotropic 
alpha-beta transformation of zirco- 
nium was checked in a preliminary 
investigation; production of two 
phase alpha-beta structures showed 
that the range of transformation ex- 
tended from 851 to 868° C.; the tem- 
perature is quite close to that re- 
ported by others, so 862 + 5° C. was 
accepted for diagram construction. 

Three intermediate phases exist 
in this system: Zr,Sn (24.55% Sn), 
forming in a peritectoid reaction be- 

* Abstracts of “The System Zirco- 
nium-Tin”, by D. J. McPherson and 
M. Hansen, @ 1952 Preprint No. 34; 
“The System Zirconium-Silicon”, by 
Cc. E. Lundin, D. J. McPherson and 
M. Hansen, @ 1952 Preprint No. 41. 


tween beta zirconium and Zr,Sn, at 
1325 = 20°C.; a phase tentatively 
considered to be Zr,Sn, (43.84% Sn), 
although the observed alloy corre- 
sponded more closely to Zr,Sn, 
(46.45% Sn), melting with an open 
maximum at 1985 + 25° C.; and ZrSn, 
with a likely stoichiometric compo- 
sition of 56.55% Sn, that forms from 
a peritectic reaction between Zr,Sn, 
and a melt containing 83% Sn at 
1140 + 15° C. 

X-ray analyses of the three inter- 


mediate phases were attempted and 
lattice parameters were obtained for 
Zr,Sn and ZrSn. 
ment on the alloy in the 45 Sn 
composition area Was 


No X-ray measure 


successful; 
the general instability of alloys in 
this range indicated that attempts 
were useless to determine whether 
the phase has a variable composition 

A eutectic was located at 23.5‘. 
Sn and 1590 + 15°C. The solubility 
of tin in beta zirconium at the eutec- 
tic temperature was determined to 
be approximately 21°, decreasing to 
6.5% at 980° C.; solubility of tin in 

(Continued on p. 220) 








ANOTHER 


ALVEY-FERGUSON 


WASHING MACHINE FOR INDUSTRY 


@ WHEN a washing mo- 
chine is needed to per- 
form an unusual opera- 
tion, it’s almost certain 
that A-F Engineers will the 
be called upon to build 
it!... The A-F Washing 
Machine shown here 
was built especially for 

sand from 

steel foundry flasks. A 


removing 


<> 


special feature is the 
Slo-Flo Tank (not shown 
in photograph) which 
settles the sand out of 
cleaning solution 
before it reaches the 
screening tank for re- 
circulation. Flasks are 
cleaned faster...and 
each flask is uniformly 
clean! Write today! 


Visit our Booth No. 530 at 
National Metal Exposition 


Philadelphia — October 20-24 


THE ALVEY-FERGUSON COMPANY 


Offices or Representatives in Principal Cities 


165 DISNEY STREET 


CINCINNATI 9, OHIO 
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CHACE cuts current 


3,400,000 times 


Procuct of 
International 
Electric Co 
Chicago, Ilnors 


Tm 9) 


@ é ; ee 


| 2 The International Electric Fencer Model No. 106 

keeps livestock under control by supplying an 

» intermittent electrical charge to the fence line. This 

is especially advantageous to farmers in protecting 

crops and maintaining barn control. The device 

known as the “chopper” contains the bimetal actuating element and 

is rated at 3.4 million interruptions or 2000 hours of continuous 

operation. The reliability of the Fencer is largely dependent upon 
the actuating element of Chace Thermostatic Bimetal. 


BATTERY 
CONNECTION 


The chopper assembly consists of a straight bimetal element 
with contact in parallel with a resistance wire heater wound around 
the bimetal. Normally, the contacts are open so that initial current 
flows through the heater to cause the bimetal temperature to increase 
and move to close the contacts. This closing action shorts out the 
heater and decreases the temperature in the bimetal which then 
returns to its original open position. The current again passes through 
the heater to start the next operation cycle. A green light flashes 
during normal operation; and a red light flashes whenever the fence 
is grounded or the controller is shorted. 

If the actuating element for your new control device is thermo- 
static bimetal, Chace is equipped to fabricate it ready for assembly. 
Our 29 types of bimetal are available in strips, coils, random long 
lengths and welded or brazed sub-assemblies. We invite you to 
consult with our Application Engineers, recognized authorities on 
temperature responsive devices — or write for our new 32-page book- 
let, “Successful Applications of Chace Themostatic Bimetal,” contain- 
ing condensed engineering data. 


W. M. CHACE CO. 
Thermostatic Bimelal 


1626 BEARD AVE., DETROIT 9, MICH 
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Zirconium-Tin and 
Zirconium-Silicon Systems 


(Continued from p. 219) 
alpha zirconium was found to de- 
crease from 9% at 980°C. to 1.5% 
at 600° C. The presence of tin raises 
the alpha-beta transformation of zir- 
conium and gives a peritectoid re- 
action at 980 + 20° C. 

Zirconium-tin alloys, particularly 
in the 45 to 65% tin range, must be 
handled with caution, as they are 
quite pyrophoric. Tin displays no 
solid solubility for zirconium. 


ZIRCONIU M-SILICON SYSTEM? 


Small weight percentages of sili- 
con added to zirconium cause large 
shifts in the atomic percentage of 
silicon, this being manifest on a 
weight percentage diagram by a 
crowding of the phase fields toward 
the zirconium-rich end of the system. 
Large numbers of the alloys, differ- 
ing only in small amounts of silicon 
by weight, were prepared for a com- 
plete study of the zirconium-rich 
end; also, sufficient alloys were cast 
to survey the entire binary system. 

The effect of silicon addition on 
the allotropic transformation of zir- 
conium could not be determined, as 
this element displays extremely lim- 
ited solubility in both forms of zir- 
conium; a eutectoid or peritectoid 
reaction between zirconium and sili- 
con may result between 850 to 875° 
€. and at less than 0.1 silicon. 

The system is characterized by 
seven intermediate phases, which, 
because of the limited range of com- 
position, required the use of polar- 
ized light for the micrographic inter- 
pretation of structures and identifi- 
cation of phases; all the phases were 
strikingly contrasting in color. 

The phases were determined to be: 
Zr Si (7.14% Si); Zr,Si (13.33% Si); 
Zr,Si, (17.02% Si); ZrySi, (18.74% 
Si); Zr, Si. (20.40 Si); ZrSi (23.53% 
Si); and ZrSi, (38.09% Si). All are 
formed peritectically except Zr,Si,, 
which has an open maximum melt- 
ing temperature at 2250° C. 

The peritectic temperature of for- 
mation and composition of the react- 
ing melt for each phase are: Zr,Si, 
1630° C. and 4.5% Si; Zr,Si, 2110° C. 
and 9% Si; Zr,Si,, 2210°C. and 
14.4% Si; Zr,Sis, 2225°C. and 18% 
Si; ZrSi, 2095° C. and 24.2% Si; ZrSi,, 
1520° C. and 46% Si. 

Two eutectics were found, one 
for zirconium and Zr,Si at 2.9% Si 
and 1610°C., the other for silicon 
and ZrSi., at 75° Si and 1355° C. 

’ J. M. SiImMons 





The Precision and Speed 
of Induction Melting 


»+- FOR MELTS FROM 3 TO 60 POUNDS 
»++ FOR MELTS OF ANY METAL 





AJAX-NORTHRUP 
Fai, 20K.W. FURNACE 


 . 


f ve & N G A N 
af FOR HEAT 
+ AJAX 


Associate Companies 





AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION 


All the speed and accuracy of induction melt- 
ing in cne compact, efficient 20-kw furnace 
unit. Easy to operate. Automatic stirring. Self- 
tuning. No moving parts to wear out, main- 
tenance limited to annual inspection of two 
electrodes. Also available in 3, 6 and 40-kw 
sizes. Here are a few typical applications: 


LABORATORY MELTING: 


Complete freedom from contamination. Accu- 
rate analysis control. Produces melts in minutes 
instead of hours. Results can be reproduced ex- 
actly in large induction furnaces. 


PRECISION CASTINGS: 


Speed of melting and accurate control of analy- 
sis and temperature make this equipment ideal 
for small-quantity precision casting. Requires 
little floor space, fits right into production line. 


MELTING GOLD, SILVER, PLATI- 
NUM, OTHER PRECIOUS METALS: 


Because of low losses, freedom from contamina- 
tion, and high speed of melting, induction 
furnaces ore used in nearly all mints, assay 
offices and most refineries. 


MELTING NON-FERROUS ALLOYS 
UP TO 60 POUNDS: 


Melts 30 pounds of red brass in 22 minutes 
from cold start. No contamination. Close con- 
trol. Switch from one alloy to another by simply 
changing crucibles. 


MELTING FERROUS ALLOYS UP 
TO 30 POUNDS: 


No carbon contamination. Melts 17 pounds of 
steel in 40 minutes from cold start, 30 pounds 
in an hour and a half. 


Send for free technical bulletin 14-A. 


ELTING 


> M 


AJAX 
ELECTROTHERMIC 
CORPORATION 


AJAX PARK 
TRENTON 5, NEW JERSEY 
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Strain Aging Sheet Steels* 


GTmAIN AGING of commercial sheet 
and strip has long been recog 
nized as an important factor in the 
deep drawability of steel. Only a 
few commercially important steels 
have been developed which effec- 
tively resist strain aging. However, 
since these are more expensive to 
produce, it is desirable to control 
the aging of ordinary rimmed steels. 

*Abstract of “Accelerated Strain 
Aging of Commercial Sheet Steels”, 
by R. L. Shoenberger and E. J. Pali- 
woda, @ 1952 Preprint No. 20. 


The object of this investigation was 
(a) to study the natural strain aging 
of an ordinary rimmed and two 
grades of nonaging sheet (alumi- 
num-killed and vanadium-rimmed), 
and (b) to develop an accelerated 
test for predicting the course of age 
hardening and the rate and severity 
of yield point return during aging. 

The chemistry of these steels was 
0.05% C, 0.30% Mn, 0.07% P, 
0.027% Si. Several heats of each 
grade of steel were skin-rolled from 
0.6 to 1.8%, and the yield 
hardness, ultimate 
elongation were 


point, 
strength and 
determined peri- 
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Here's LUCO the heppy corrosion resistant character 
he's going in because he steys tough and clean 
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Specify LUCOFLEX hard vinyl in your chemical equipment 


Whether original equipment, or 
corroded and worn out 
ere’s one sure way to 
expensive replacements 
LUCOFLEX, the un 
hard vinvl material for 
tank liners, 

in the 
chemical 


and “"expert 
LUCOFLEN 


a 


Why LUCOFLEX? 


Permanent properties—i0 


to bleed out lo 


plasticizers 
idity 
are ** built in’’ the chemical strueture 


of LUCOFLEX 


ighne Ss and rig 


Physical strength—either in conjunc 
tion with metallic elements or alone, 
LUCOFLEX is unaffected by most 
mineral acids, bases and salts, chlo 
rine, oils, greases, gasoline, alcohol 
and earbon tetrachloride. Its resist 
ance to oxidizing agents is excellent. 


Ease of fabrication—LUCOFLEX 
normally supplied in sheets, rods, tulx 
ind various special shapes, which cai 
easily be machined, formed, weldes 


the most comple col 


lL and 


structions 


Applications—Because of its chemiecea 
LUCOFLEX is used in eles 
troplating, food 
pulp and paper, oil and gas, and chemi 


al processing industries 


nertness, 
processing, tanning 
wherever ¢o 
ros is a problem 


Use LUCOFLEX in your product 


Write for technical data today 





Lucoller 
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AMERICAN LUCOFLEX, Inc. 


Dept. A-9, 1 East 57th Street, New York 22, N.Y. 


Licensed Fabricator 


E. L. COURNAND & CO. 


3835 Ninth Avenue, New York 34, N.Y. 





odically for 6 months as the steels 
strain aged at room temperature 

Considerable variations wer 
noted in the aging characteristics of 
rimmed and stabilized steels, and 
attempts were made to ascertain the 
significant variables. In the rimmed 
steels, variations in chemistry did 
not appear to influence strain aging 
behavior. However, the finer grained 
steels were relatively harder, both 
before and after aging, and had 
faster yield elongation return than 
the coarse grained. 

All of the nonaging steels were 
susceptible to some degree of strain 
aging. The principal factors affect 
ing the aging of these steels ap 
peared to be the ferrite grain size, 
the degree of skin-rolling, and the 
amount of uncombined nitrogen 
(0.0002 to 0.0024% in these steels). 
Higher proportional limits in skin 
rolled and as-aged conditions were 
observed in steels having large un 
combined nitrogen contents. 

The dependence of strain aging 
on time and temperature were uti 
lized to devise a quantitative accel 
erated aging test applicable to all 
grades of strip steel. Immediately 
after skin-rolling, samples 
heated for various lengths of time 
in a temperature-gradient furnace. 
The gradient used for rimmed steels 
was 100 to 500° F., and for stabi- 
lized steels 125 to 600° F. After 
gradient heating, three or more 
Rockwell T-30 impressions 
made at selected intervals along the 
specimen length. By comparing the 
average hardness at each location 
to the comparable hardness of the 
same steel during natural aging, an 
empirical relation was derived be 
tween time and temperature of gra 
dient heat treatment, and time of 
strain aging at room temperature. 
In 70° of the tests, the actual and 
predicted hardness values at 6 
months of natural aging 
within +1 hardness point. 

The data presented by the au- 
thors, and the accelerated test de 
veloped are of definite value. If the 
tests were applied over a period of 
time to a statistical study of the 
strain aging of mill grades of sheet 
and strip, its use might well be 
standardized for quality control 
purposcs. However, it is more likely 
that its chief contributions will 
come in studying the aging charac 
teristics of experimental grades of 
sheet and strip. There is some ques 
tion concerning the value of the 
hardness prediction, since the hard 
ness changes illustrated were only 
of the order of 2 to 6 Rockwell T-30 
over a 6-month period. 

F. X. Kayser 
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For Brass and Copper Tubing 


that will LAST... Think of 


Of the many types of brass and copper tubing 

which H & H manufactures, none serves in a wider 

variety of applications than METALFO, the & 

Brazep Brass tubing pictured at the right. Origi- 

nated and manufactured exclusively by H & H, 

METALFLO is used in place of seamless tubing é = 

wherever economy is a factor—whether it be in Chir J 
the automotive field as illustrated below, or in MEd 


the manufacture of machines, motors, bathroom 
fixtures, truck or tractor equipment; If your oper- 
ation calls for brass and copper tubing or fabri- 
cated tubular parts that will last, it will pay you 
to talk to H & H first. Why not contact your 


nearest H & H representative today? 
METALFLO 
(BRA TED) 
Hak TUBE AND MANUFACTURING COMPANY METALFLO is fabricated in O.D.'s of Ya" through 1Ys" in 
256 North Forman Avenue, Detroit 17 woll thicknesses of .035" and lighter. It is olso available 
in cut or random lengths, or formed to your specifications. 





METALFLO LOCKSEAM COIL STRIP AND SEAMLESS TUBING TUBULAR PARTS 





see METALFLO art tHe METAL SHOW -» 


Grain Growth in Cartridge Brass* 


 agpeee Papen deals with recrystalli- 

zation and grain growth in cold- 
rolled commercially pure 70/30 brass 
(0.026% lead, 0.020 
phosphorus nor tin; balance zinc). 

The senior author (H. L. Walker) 
had shown previously that when 


iron and neither 


cold-rolled brass of a particular ini- 
tial grain size was annealed isother- 


*Abstract of “Recrystallization 
and Grain Growth in Alpha Brass”, 
by S. L. Channon and H. L. Walker, 
@ 1952 Preprint No. 8 


mally, the reerystallized grain size r 
decreased with increasing deforma- 
tion d in accordance with the equa- 


tion 
log m 


log r = nd 
where n and m are constants. The 
present work was done to find (a) 
whether this equation held true for 
different initial grain sizes, and (b) 
the effects of deformation and initial 
grain size on the recrystallized grain 
size and the heat of activation for 
recrystallization. The senior author 





AT LAST"... 


See it at the 
Metal Show 
Booth No. 1930 


NOW! ... CHANGE APPLICATIONS 
WITHOUT CHANGING MIXER JET! 


New, universal, proportioning Mixer is most startling im- 
provement in entrainment air-gas mixing in 30 years... 
simplifies heating changes on combustion equipment. 
Built-in, adjustable orifice of Eclipse Vari-Set gives any vol- 
ume of perfectly proportioned gas and air within capacity 
of various sizes, for perfect combustion with any burners 


in its range 


No jets or sleeves to change or keep in stock! No 


dismantling of mixer, pipes, and burner equipment. For 
handling manufactured, mixed, natural, or LP gas. Popu- 
lar sizes available now, others coming. 


ECLIPSE FUEL ENGINEERING CO., ROCKFORD, ILLINOIS 
ECLIPSE FUEL ENGINEERING CO., OF CANADA, LTD., TORONTO, ONTARIO 


ECLIPSE FUEL ENGINEERING CO., 1127 Buchanan St 
Rockford, Illinois 


Send free literature 
Firm Name 
Individual 
Street Address 


City 


Have Eclipse engineer call 
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and others had shown that it was 
reasonable to suppose that an equi- 
librium grain size would be reached 
during long annealing. Hence, data 
was also obtained at very long an- 
nealing times (107 sec.) for the pur- 
pose of deciding if an equilibrium 
grain size existed. 

Experimental Procedure Mate- 
rials used in this work had, for each 
of five percentage reductions in 
thickness (20.5, 40.4, 61.8, 90.2 and 
94.2), two initial grain sizes — one 
large (0.066 mm.), one small (0.004 
to 0.012 mm.) as given in the tabula- 
tion. Annealing of samples cut from 
these materials was done in a salt 
bath. The times taken for the thick- 
est (0.062 in.) to reach bath temper 
ature varied from 16 sec. at 1290° F. 
to 32 sec. at 570° F. 

GRAIN 
Deror- SIZE 

CoIL MATION IN Mm.* 
A 20.5 0.068 
; 20.5 0.012 


I 
1 
l 
10. 0.068 l 
1 
1 
l 


HARDNESS 
VICKERS 


> 
1 
l 
l 


10), 004 
61.3 066 
61.) 006 
90. 066 264 
90.: .006 260 
94, 066 269 
90.2 006 260 


( 
20 
»”) 


*Average of at least 6 separate 
grain counts. 

The course of isothermal recrys- 
tallization was followed by measure- 
ments of the hardness of samples cut 
from coils A to F (see tabulation), 
annealed at 570, 660, 750, 930, 1110 
and 1290° F., and of samples cut from 
materials R to U and annealed at 
480, 570 and 690° F. The time when 
recrystallization was complete was 
settled by microscopic examination. 
If slip lines or bent twin interfaces 
were found, the sample was consid- 
ered to be in a state of strain. When 
such evidences of strain were absent, 
it was assumed that recrystallization 
was complete. With some tests it 
was hard to judge the time for 
complete because 
structural changes occurred slowly, 


recrystallization 
particularly at low temperatures. 
However, photomicrographs and 
hardness-time curves, considered to- 
gether, made it possible to determine 
the time for complete recrystalliza- 
tion with reasonable accuracy. 

The course of isothermal grain 
growth was followed by means of 
grain count measurements of sam- 
ples (8 to 10 areas in each) annealed 
for times up to 128 days at 750, 930, 
1110 and 1290° F. No hardness tests 
were made of these samples. An 
nealing at 1290° F. was not extended 
beyond 7 days because corrosive 

(Continued on p, 242) 











quality steel is more than pride at JESSOP 


Steelmaking is a fine art in the Jessop mill. For example, 


the high alloy steel which went into the tool bits 
pictured above was produced in a small batch with the 
greatest of care. Each ingredient was weighed out 
meticulously. The formula was exactly prescribed ac- 
cording to the specific function of the end product and 
the melting took place under precise time and tempera- 
ture control. Extreme quality control is more than a 
matter of pride-of-accomplishment with Jessop men 
They want more customers and they want them to be 
satisfied. They want Jessop to be known as the absolute 
leader in the making of special steels. They work 
hard at it, every day 


HIGH SPEED STEELS + HIGH SPEED BITS + PRECISION GROUND FLAT STOCK 
HIGH SPEED AND ALLOY SAW STEELS + HOT WORK DIE STEELS - COLD 
WORK DIE STEELS + CARBON AND ALLOY STEELS + STAINLESS AND HEAT 
RESISTING STEELS + VALVE STEELS + STAINLESS-CLAD STEELS + CAST-TO- 
SHAPE STEELS + COMPOSITE TOOL STEELS + ARMOR PLATE 





STEEL COMPANY - WASHINGTON, PENNSYLVANIA 


IF IT IS 
DESIGNED 











ae 
Ease-of-handling is one of the functions of almost every product that ts 
made to be moved. Working towards this end, designers require a 
material that is light weight vet strong and readily worked. 

Whether it is a dockboard that is subjected to great and varied stresses, 
or a dictating machine that must be easily portable and well protected— 
magnesium fulfills every requirement Magnesium is the lightest of all 
structural metals and has a high strength-to-weight ratio 

For the manufacturer these advantages mean higher sales through 
maximum product utility increased profits through lower production 
costs resulting trom simplified construction. For the designer mag- 
nesium offers flexibility of design with a variety of alloys possessing 
characteristics of strength, toughness, machinability and corrosion 
resistance. Magnesium ts produced in all common forms including 
castings, forgings, extrusions, sheet and plate —and can be economically 
worked by all standard shop practices. 

If vou design with motion in mind vou'll consider the lightest of all 
metals . . . MAGNESIUM 


THE DOW CHEMICAL COMPANY 
Magnesium Department ¢ Midland, Michigan 
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because you have the in Heat-treating Equipment and Servicing 


THE FIRST CONTROLLED-ATMOSPHERE FURNACE 
was pioneered by HAYES in 1927. 


IN BRIGHT HEAT TREATMENT OF STAINLESS 
STEELS, HAYES equipment leads. 


HAYES EXCLUSIVE INCLINED-HOOD CONVEYOR 
FURNACE greatly reduces atmosphere cost. 


HAYES-designed RECTANGULAR AMMONIA 
DISSOCIATOR gives greater efficiency, economy 
and case of maintenance. 


First to put a complete SEPARATELY HOUSED 
RESEARCH LABORATORY at customers’ 
disposal, free of charge. 





From the first, chosen for SINTERING by 
leading makers of powder metal parts. 


The finest of SERVICING — based on unequalled 
Know-how — both at Startup time and thereafter. 


WORLD’S OLDEST MANUFACTURER of electric 
furnaces—EXHIBITORS at National Metals Congress 


You're “ahead with Hayes” because you have the best in equipment, plus GUAR ANTEED RESULTS 
as demonstrated in our Lab BEFORE you purchase, and duplicated in your plant AFTER you purchase. 


For complete details of Hayes equipment, request Catalog 


a CERTA I, 
ELECTRIC| <® (FURNACES 
CurTaA\™ 





TESTED and 
PROVED 


NEW 


. «+ SOLVES 
POROSITY 


Problems in 
INERT ARC 
WELDING! 


ent... 


WAY 


PAT PEND 


The Welding ‘Deporosite’ That Amazes Industry! 


WELDALUMINITE 
DOES ALL 3: 


1. Ends Porosity ! 


WELDALUMINITE, the amazing new ‘Deporosite’, eliminates 
porosity problems in Inert Arc Welding. Tested and Proved, the use 
of WELDALUMINITE on Rimmed Steel produces a perfect weld 
simply and easily . . . the same uniformly fine-grained structure . . . 
the same sturdy, high-quality welds as obtained with Aluminum 
“killed” steel! 

WELDALUMINITE is specially formulated with Aluminum which 
deoxidizes the weld pool and retains the Aluminum at the point of 


2. Eliminates need for Filler 
in many Welding Operations ! 
3. Stabilizes the Arc! 
welding . . . prevents turbulence caused by gas bubbling through the 


molten pool . . . stabilizes the arc . . . prevents porosity! Now it is 


possible to use Rimmed Steel and get consistently perfect welds! 

WELDALUMINITE is quickly and easily applied . . . either sprayed 
or brushed on the joint to be welded and allowed to dry, or may be 
forced-dried, before welding is begun. No filler is needed in many 





welding operations. 


IMPROVES WELD — SPEEDS WORK — LOWERS COST... 
In manual operations, electrode manipulation becomes unnec- 
essary due to the deoxidizing action of WELDALUMINITE. 
In automatic operations, expensive rework time is eliminated. 


Send for your free trial can of 


WITHOUT WELDALUMINITE — Photomicrograph 
of cross-section view of a weld on Rimmed Steel, 
without the application of WELDALUMINITE. 
Note the excessive porosity . . . an extremely 
weak weld will finish poorly. 


WELDALUMINITE asa 
‘Deporosite’ and fusing 
agent has solved porosity 
problems in Inert Arc Weld 
ing of Iron, Steel, Stainless 


WITH WELDALUMINITE — Photomicrograph of 

cross-section view of a weld on Rimmed Steel 

with the application of WELDALUMINITE. Note 

the solid, sturdy joint © top quality weld 
. « free from porosity 


Steel and Nickel. Write us 
describing your welding 
problems. (Our specialists 
are at your service.) 


©1952 


WELDALUMINITE. Just state the 
type of work you are doing for 
complete instructions in your par- 
ticular application. Write today! 


SPEKALUMINITE COMPANY 00 South Water Street, Ossining, N. Y. 
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CHASE’ WIRE cets a “‘physical’’ 


to make your products better 











Chase wire is carefully inspected and tested to SUNDER. % ‘Chas tvs to talted 


catch any defect. ten times in each direction to re 
. veal seoms, slivers, as well as 


. - other irregularities 
In addition to the usual tensile strength tests, it is 


tested for slivers or any other physical or surface peaemesns 





defect not possible to detect by visual inspection. 


= | 
Because of the high ductility and malleability of sk 
— 


Chase wire, it is superior for cold-heading, draw- 





ing, forming, shearing and many other operations. 





Chase brass wire is available in a wide range of TEST NO. 2. Only wire of the very 


color from copper red to golden color. reine“ dg anagetn ped 


ing 360 degree wrap-oround test 
h Pp 


for forming. 
WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





* The Nation's Headquarters for Brass & Copper 


Albany? Geveiand Kansas City, Mo New York San Francisco 
Atlanta Dallas Los Angeles Ph iadeipnia Seattle 

Bait. more Uenvert M bwaukee Pittsburgh Waterbury 
Boston Oetrot M nneapolis Providence 

Chicago Houstent Newark Rochestert (tsales TEST NO. 3. Chase wire is bent 
Coneinnat ndianago’ s New Orieans St. Lows office only 











sharply at right angles in four 
different directions to reveal pos- 
sible brittle condition. 
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Formerly 20... 
now deburrs 125 per hour 


A new machine... the Osborn Work Holder Brushing Lathe... now 
deburrs gears and similar parts at the push of a button! 


In the plant of Caterpillar Tractor Co., this automatic machine deburrs 
and finishes gear teeth six times as fast as the former hand method. Pro- 
duction now is 125 gears per hour. Output formerly was 20. Burrs and 
sharp edges are now removed uniformly. Every gear tooth has smooth, 


rounded edges and surfaces are blended. 


Find out how you can speed deburring and improve product quality 
with this versatile Osborn machine. Call your Osborn Brushing Analyst 
today or write The Osborn Manufacturing Company, Dept. 843, 5401 
Hamilton Avenue, Cleveland 14, Ohio. 


Osborn Bruslos’® 


os 


OSBORN POWER, MAINTENANCE AND PAINT BRUSHES AND FOUNDRY MOLDING MACHINES 
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RESULTS ARE UNIFORM. Burrs and sharp 
edges are removed uniformly. Every gear 
has smooth, uniform, rounded edges. Sur 
faces are blended. These gears were d 
burred on the machine shown at the left 


SET-UP IS SIMPLE. The machine is highly 
adaptable where production involves either 
large runs of a few parts or small runs of 
many different types and sizes of gears 
Machine setups may be quickly made b 
unskilled operators. The complete brushing 
cycle is controlled automatically by the elec 
tronic timer which is set for any desired 
brushing interval to suit the size, shape or 
condition of part being brushed 


OPERATION IS SPEEDY. The operator 
mounts the gear easily and quickly. The 
gear advances to the face of two rotating 
Osborn brushes and the edge of the gear 
teeth makes contact with the brushes. To 
assure fast, positive action On each piece 
brushed, an automatic control reverses the 
direction of brush rotation on every cycle 
of operation. This machine deburrs 14-inch 
hypoid gears in 1% minutes compared to 
25 minutes for former method 





INVESTIGATE IT TODAY 
for your problems. Users report time 
savings ranging from 20% to 1$70% 
with the Osborn Work Holder Brushing 
Lathe. Let us demonstrate what it can 
do for you! 














arolis 


PRECISION GROUNI 


OIL HARDENING NON-WARPING TOOL STEEL 





FLATS AND SQUARES 


WARPLIS GROUND FLAT STOCK 


usable steel free of Jecard, a jrate 
P 
ners square, sides flat and parallel 3!| ready 


ostiy time out for get-ready 


ck sizes ranging from '"' to 4 


thick Oy wicths uf 
\ 
2s, each marked 


own wrapper 


ROUNDS 


WARPLIS DRILL RODS 


ellent hardnes 
appreciable warpage 
K $izes ranging 


i smaller and in-vetween sizes 





Warplis analysis: Carbon -90 
Manganese 1.10 
Chromium .50 Preferred for ease of working... 
Tungsten .50 for safe hardening... for 
Vanadium 15 fine performance. 





Pencocuees ney be daclited ese andl @aney ene 


A 
on these companion produ r Tiffany ike Quality 
requirements From rine stee sistridutors everywhere 


ana W arplis Notes or Harder ing pemphiet, on request 


PITTSBURGH TOOL STEEL WIRE CO. 


Since 1902... makers of cold finished fine steels in all sizes, grades and shapes 


MONACA, PA. 
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Now, with the opening of our new plant at Stamford, Connecticut, you can kanthalize 
your electric appliances and furnaces with complete confidence. 


Here, we are producing the world-recognized Kanthal line of High-Temperature 
Electric Resistance Materials . . . Resistance Wire, Ribbon, and Strip for applications 
up to 2460° F (1350° C) .. . on an accelerating schedule of deliveries. 
Here, you will always find the same painstaking technical service and the same high 
engineering standards which have characterized the manufacture of Kanthal in Sweden 
for over 20 years. 

There Is No Substitute For Kanthal 
Kanthal is on tron-Chromium-Aluminum-Cobolt Alloy . . . a notable material which 
withstands most economically the highest temperatures among the non-precious 
resistance alloys. There is NO substitute for Kanthal, no matter what may be claimed 
for competitive materials. 


Kanthal Materials Come in Four Types 





MAX OHMS 
OPERATING PER FORMS APPLICATIONS 
TEMP. CMF 





KANTHAL A-1 2460°F | 872 | Wire & Strip ee Stan ed. 
ratory Furnaces, etc 





KANTHAL A 2370° F 837 | Wire & Ribbon| Pottery Kilns, Heat-Treating 
Furnaces, High-Resistivity Re 
sistors, Industrial Heaters, etc. 


KANTHAL D 2100° F | 812 | Wire, Ribbon, | Applionces and Furnaces: 
Stri toasters, irons, and enclosed 

P units as in electric ranges. 
Outstanding resistance to oxi- 
dation 


KANTHAL DS 2100° F Wire, Ribbon, ee Gem 0. but for 
("D-Special’’) | Strip applications where maximum 





creep strength and ductility 
ore required 











For full data on Kanthal for your product, write us on your company letterhead. We 
want you to have our unusually complete KANTHAL HAND BOOK, 1951 Edition 


ATH CORPORATION 


Amelia Ploce (parallel to New Haven RR.) 


Stamford, Conn., Telephone Stamford 48-9251 


See us at the Metal Show for data on how to kanthalize . . . Booth 1266 
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SEE IT IN PRODUCTION AT THE METALS SHOW 





CINCINNMAT! 


the Pic im: a flamatic 


Now the speed, operating simplicity, and precision 
of Flamatic selective surface hardening can 

be more readily obtained than ever: Flamatic now 
uses natural gas - even when pressures run as 

low as 15 psi. Make a point to see the natural gas 
Flamatic—in action= producing a difficult 


hardness pattern on refrigerator crankshafts. 


VISIT BOOTH NO. 1610: METAL SHOW, PHILADELPHIA, OCTOBER 20-24 


e THE CINCINNATI MILLING MACHINE CO. 
ateliite hits 


CINCI@NATI 





Bearing Steel 


BETHLEHEM 
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Getting rid of non-metallic inclusions is probably the 
toughest job that confronts any manufacturer of high-grade 
bearing steels. At Bethlehem we are able to hold inclusions to 
the minimum by using modern melting methods combined with 
rigid metallurgic al control And we test every heat at the « rit al 
stages of production. As a result of this painstaking care, Beth- 
lehem bearing steels can meet the stringent requirements of the 
anti-friction bearing industry 

But just as important as our ability to turn out sound steel 
is our ability to rate or evaluate every heat according to the 
customers’ standards. These standards often vary according to 
the sizes and bearing components to be manufactured 

Preliminary tests for inclusion ratings are taken by our mill 
technicians as soon as the billets are rolled. The extent and 
coverage of this examination is governed by the end use of the 
finished bearing 

Obviously, any final inspection rating which will be com- 
parative can be realized only where there is a complete under- 
standing between our metallurgists and the customer. Whether 
you use the 52100 types or low-carbon alloy carburized grades, 
we will be glad to give you further information on methods of 


rating, as well as analyses and properties. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific ¢ t Bethlehem product e sold by Bet hem I he ¢ 
xport Distributor: Bethlehem St x t ¢ 


STEELS 





uckloads 


TO FILL THE... 


Heat Treating Installation at Rohn Aluminum Corp., Plant 21, Adrian, Mich 


~»»WORLD’S LARGEST 
NEUTRAL SALT BATH! 


Here is the world’s largest neutral salt bath operating over 2000 F. It is used for heating 
steel billets for press forging. It operates at 2350°F. and holds 128,000 Ibs. of molten 
Park Chemical neutral salt. It is 20 feet long, 10 feet deep and 4 feet wide and is an 
electric furnace of 5,000 Kilowatt capacity. 


The salt is kept neutral by Park’s patented (U. S. Patent No. 2474680) Neutra-Gas 
Process, a simple, efficient, economical method of maintaining absolute neutrality in 
chloride-base salt baths. Suitable for use from 1350°F. to 2500°F. This patented 
process completely eliminates objectionable oxides simply by periodically passing a 
harmless gas through the molten salt. 


No rectifiers are required . . . sludging is eliminated . . . and no fresh salt additions 
are needed except to replace drag-out. Further, the process maintains original fluidity 
of the bath and work leaves as clean as when it entered. 





on Park's Nevtre-Gas Process, consult 
your nearest Park service representative 
or write for Park's new Technical Bulle- 
tin No. H-1. 


For specific licati dati CHEMICAL COMPANY 
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15,000-TON FORGING press 
recently installed in its own build- 
ing at the Cleveland plant. 





\ 
J 





WHERE DO WE START TALKING TO YOU ABOUT FORGINGS? 


We suspect that a lot of people think Alcoa 


only smelts and refines aluminum. If you are 
one of these, we should tell you first that 
Alcoa makes almost everything in alumi- 
num—including forgings. We have big forge 
shops in Cleveland,Ohio; Vernon, California; 
and New Kensington, Pennsylvania. In fact, 
these are the largest aluminum forging facil- 
ities in the country. They have been making 
forgings for 30 years . .. backed by Alcoa's 


64 years of aluminum experience. 


On the other hand, if you know that Alcoa 
makes forgings, perhaps we should begin 
by telling you that we make all types and 
sizes of forgings in both aluminum and mag- 
nesium. In addition to the personal help of 
your local Alcoa sales engineer, the facil- 
ities of the world’s greatest aluminum 
research laboratories are at your disposal. 


You will find your local Alcoa sales office 
listed under “Aluminum” in the classified 


phone directory. 


ALUMINUM COMPANY OF AMERICA 860-K Gulf Building 








“WT 








FORGING HAMMER forming oan aircraft 
propeller blade. 


LARGE HAND FORGINGS ore handled with a power-driven 
manipulator at Alcoa's Cleveland, Ohio, plant. 


DIE SINKING oan impression in o steel block. The automatic dupli- 
cating machine reproduces the shape of the plaster model mounted 
above the die. 


ASK ALCOA FIRST 

WHATEVER YOUR NEED IN ALUMINUM 

Your local Alcoa sales office is headquarters for “everything” 
in aluminum. Look for Alcoa under “Aluminum” in your classified 


ETCHING crankcase forgings for final inspection. Magnesium 
forgings are also given a special oxide coating to preserve 
them from corrosion during storage and shipment. 


Pittsburgh 19, Pennsylvania 


Pain! PIGMENTS 
FL URES AND (UBRICANTS 





— LARGEST, most completely equipped plant in the 


country devoted to CAM cutting ar 


an erin ing is at your 
&b xX Pp E R T Be A T service. 25 YEARS of experience in making special car 


ns tor 


thousands of companies have made us experts at cam cutting 


and grinding. Our facilities and equipment, finest in th 
country, permit us to manufacture any style or size Cai 
Geneva Motion or Scroll Plate in quantities of 1, 10 or 


10,000. Accuracy can be maintained to split thousandths 


D | N and surfaces to micro-finishes. Send us specifications or blue 
an prints and we will b rlad j ation 


be placa tO submit a detalied quotat 


on your requirements 
? 


Write now for an llustrated folder 
KUX MACHINE COMPANY 


6725 N. RIDGE + CHICAGO 26. ILLINOIS 
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HIGH-TENSILE STEEL 


Minimum product weight and long product service are just 
two important reasons why N-A-X HIGH-TENSILE steel is ideally 
suited for tote boxes, pallets, conveyors, lift trucks, and other 
equipment used for transporting materials. 


Because N-A-X HIGH-TENSILE steel has exceptional strength and 
durability, thinner sections can be used, yet it resists abrasion, 
impact, fatigue, and corrosion. N-A-X HIGH-TENSILE steel gives 
your equipment longer life and reduces deadweight to the 
minimum; you can carry a greater net load of material with no 
increase in the gross load weight. And N-A-X HIGH-TENSILE steel 
has exceptional welding and fabricating qualities — important 
advantages where custom-made materials-handling equipment 
is required. 


If you are interested in better, more economical materials- 
handling, why not investigate N-A-X HIGH-TENSILE steel now? 


GREAT LAKES STEEL CORPORATION 


N-A-X Alley Division © Ecorse, Detroit 29, Michigan 


NATIONAL STEEL slag CORPORATION 
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Cr LAL BEACI 


AL THE BEST FOR FERROUS METALS! 


EASY TO INSTALL! 


EASY TO USE! 


The JETAL PROCESS is a simple, inexpensive immersion 
method for blackening ferrous metals by oxidation 

JETAL is an attractive finish, subdued or lustrous as desired 
and also an excellent base for lacquers, varnishes and other 
organic coatings, improving adhesion and retarding under 
coat corrosion 

JETAL increases wear resistance and toughness of ferrous 
metals, because JETAL oxidized surfaces have increased affinity 
for lubricants, therefore develop less friction 

JETAL with supplemental JETOIL treatment protects against 
corrosion. Salt spray ratings of 25 hours are commonplace with 
a 5 minute JETAL treatment, 80 hours with a two-bath process 

JETAL does not affect dimensions or surface texture because 
it is an integral part of the metal itself 

Weld them, solder, bend, cut, punch, stamp or roll them, 
JETAL treated metals won't chip, scale or peel. Alkali, solvents 
or high temperatures can‘t-hurt a JETAL treated surtace 

The JETAL PROCESS (U. S. Patents 2077450 and 2148331 
requires only one chemical — JETAL FLAKES. A mixture of 
alkali and oxidizing agent carefully balanced to provide fool- 
proof blackening. 


JETAL MEETS U. S. ARMY SPECIFICATIONS — 57-0.2C FOR TYPE 3 FINISH 
Hove your stee! samples JETALIZED without cost or have a JETAL demon 


ration in your own plant on reques* 


JETAL-TREAT THESE PARTS 
FOR JET BLACK PROTECTION 


Aircraft ports, automobile parts, oxles 
ngs, bits, bolts, bottle caps, be 

tton hing rburetors, cut 
buttons, bus gs, corbdure 5 
cutlery, die driils, engines, funs 


ments, firearms, gaskets, gg 


niture. typewriters, ¢ 
ing, sheet steel, vocuu 
household ops 
procucts 


gouge 


ALROSE CHEMICAL co. PROVIDENCE, RHODE ISLAND © WI Iliams 1-3000 
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oe. difficult | to 0 tatisom and require experience and skill to 
sélve. The Penn staff pools all efforts to reach the 
bottom of any trouble resulting from tubing installa- 


aeapates * 
__. tions and will come up with the right answer for your 


needs. Penn tubing is always high in quality, uniform 


_ 


in specifications, and sure to give satisfaction. Spring 
back to full production scale with Penn tubing in your 
products. Insist on Penn for greater gains in your 
production form. Send for new charts and literature. 
For informative literature, write “Dept. MP-10”. 


QUALITY TUBING HAS A “PENN NAME” 


GN». 
Non’ PENN BRASS & COPPER COMPANY 


— ERIE - PENNSYLVANIA + TELEPHONE 3-1164 
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THE FAHRALLOY Co. ted 


PRODUCERS OF HARVEY, ILL. 


Quality Heat Resistant and Stainless Steel Castings 
IN CANADA, FAHRALLOY CANADA LTD., ORILLIA, ONT. 
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Let this booklet show you the way to 


INCREASED PRODUCTION 
EFFICIENCY THROUGH 
INDUCTION HEATING 


Westinghouse has prepared a Case History Booklet 
showing a few of the Induction Heating applica- 
tions presently being used by some of America’s 
largest manufacturers. It’s one amazing record 
after another of what Induction Heating can do... 
backed up by product, production and cost com- 
parison figures. Some cases may remind you of 
situations in your plant. Others may suggest appli- 
cation possibilities not yet tried. But all the stories 
will give you a good idea of the ever-increasing 
scope of Induction Heating. 


Already, thousands of different parts are being 
hardened, annealed or joined by Induction Heat- 
ing. But there are thousands more that could be. . . 
and should be heat treated by this method. Because 
in virtually every case where Induction Heating has 
been put to work, the user has gotten increased 
production efficiency ... at lower operating cost! 
But see for yourself what this outstanding tool can 
do. Just clip the coupon for your free copy of this 
informative booklet — or drop us a line with your 
request to Westinghouse Electric Corporation, 
Dept. P-38, 2519 Wilkens Avenue, Baltimore 3, 
Maryland 


CLIP THIS COUPON 


Westinghouse Electric Corporation 
Electronics & X-ray Division, Dept. P-38 
2519 Wilkens Avenue 

Baltimore 3, Maryland 

F 

Ca His K 


s 


( 
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INDUCTION HEATING 
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FOR GREATER 
HARDNESS TESTER 
ACCURACY... 


SPECIFY CLARK 
STEEL BALL 
PENETRATORS 


Ag" 


For dependably accurate 
hardness testing, every 
part of your testing 
equipment must be de- 
signed by experts. CLARK 
Hardened Steel Ball 
Penetrators are designed 
to give the most accurate 
possible results in the 
testing of soft metals such 
as unhardened steel, cast 
iron, brass, bronze, and 
similar metals and alloys. 
They are available in 
ie, ’", Ye", Be", Ml, 
and 1” diameters. Spec- 
ify CLARK Steel Ball Pene- 
trators for more accurate 


“Rockwell” testing. 
(fd 
INSTRUMENT, INC. 


10200 Ford Road « Dearborn, Michigan 


METAL PROGRESS; PAGE 242 





Grain Growth in 
Cartridge Brass 


(Continued from p. 224) 
attack of the samples was excessive. 
Experimental Results At tem- 
peratures of 930 to 1110° F., 
mal recrystallization often was com- 


isother- 


plete before the samples reached 
bath temperature, and in others it 
was complete soon after bath tem- 
perature had been attained. The an- 
nealing time for complete recrystal- 
lization was found to be shorter for 
samples having greater amounts of 
deformation, as well as for the 
higher annealing temperatures and 
smaller initial grain sizes; the hard- 
ness after annealing was higher the 
greater the deformation, the lower 
the annealing temperature and the 
smaller the initial grain size. 

The relationship between re- 
erystallized grain size and defor- 
mation d, referred to in the intro- 
duction, was confirmed for materials 
of different initial grain size the 
constant m was found to be a funce- 
tion of the initial grain size. Re- 
crystallized grain size r and initial 
grain size i can be related as follows 

r= bia 
where b represents a function of 
the deformation. 

Isothermal grain growth data did 
not support the view that an equilib- 
rium grain size existed at the higher 
annealing temperatures, although the 
curves for the log grain size —log 
annealing time at 1120 to 1290° F. 
tended to level out at long annealing 
times. For practical purposes, grain 
growth may be regarded as a con- 
tinuing process, at least for temper- 
atures up to about 1290° F. and an- 
nealing times of less than 128 days. 
The grain size after long annealing 
times is essentially independent of 
the amount of prior deformation or 
initial grain size. There is evidence 
to support the view that the simple 
linear relationship suggested by 
Beck, Towers and Mauley (“Grain 
Growth in 70-30 Brass”, Metals Tech- 
nology, Vol. 15, February 1948) as 
describing grain growth completely 
does not hold in this case, at least at 
an annealing temperature of 1100° F. 

The heat of activation for grain 
growth for this material was found 
to be 61 kilocalories per mole; it was 
independent of prior deformation 
and initial grain size. This value 
agrees very well with the heats of 
activation of 64 and 60 kilocalories 
per mole and that of 61.5 kilocalories 
per mole found by other workers. 

0. W. ELLs 





A simple method of 
controlling temper- 
atures in: 


© WELDING 
© FLAME-CUTTING Also 
© TEMPERING available 
© FORGING in pellet 
© CASTING and 
© MOLDING liquid 
© DRAWING 
© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you wont. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 





Available in these temperatures (°F) 





113 | 263 | 400 950 1500 
125 | 275 450 1000 1550 
138 288 500 1050 1600 
150 300 550 1100 1650 
163 313 600 1150 1700 
lan | 225 | 650 | 1200 | 1750 
200 | 338 700 1250 1800 
213 | 350 750 1300 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 | 388 900 1450 2000 


FREE —Tempil® “Basic Guide 


to Ferrous Metallurgy” 
— 16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


GORDON: 
$< SERVICE: >: 
CLAUD S. GORDON Co. 


Manufacturers & Distributors 
Thermocouple Supplies « Industria! Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 
Dept. 15 + 3000 South Wallace St., Chicago 16, Ii! 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 


























PTT a] (G) COMPLETE QUALITY CONTROL 
with FINKL’S OWN ELECTRIC FURNACE STEELS 


These NEW twin electric furnaces for making high quality steels are the most 


modern installation in the country and are housed in a new building complete with 
up-to-the-minute metallurgical facilities. 

Ihe advantage of making the steels for your forgings and die blocks is obvious 
— quality is our paramount concern. The analysis is assured with the speed and 
accuracy of a direct reading spectrometer. Temperatures of the molten bath are 
determined by immersion pyrometers. Nothing is left to chance. 

Now with this great new advantage of controlling the quality of the steel added 
to the craftsmanship of Finkl personnel in forging, heat treating, machining and 
testing. we are proud and pleased that we can serve you with the highest quality die 
blocks and forgings available today. 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE + CHICAGO 14 
FORGINGS « DIE BLOCKS e ELECTRIC FURNACE STEELS 
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Creep and Rupture of Austenitic Stainless” 


omen rions in the use of some 


elements normally 
added to austenitic stainless steels 


for service at elevated temperature 


alloying 


has promoted considerable interest 
in the use of recent modifications of 
these steels. The present paper re- 
ports the creep and rupture proper- 


*Abstract of “Creep and Rupture 
of Chromium-Nickel Austenitic Stain- 
less Steels”, by E. J. Dulis, G. V. 
Smith and E. G. Houston, @ 1952 


Preprint No. 7. 


ties and the effects of long-time ex- 
posure at elevated temperatures on 
room-temperature properties of aus- 
tenitic 18% chromium, 8% nickel 
stainless steels with and without 
additional alloying elements. This 
paper also supplements a previous 
paper by the same authors, “Creep 
and Rupture of Several Chromium- 
Nickel Austenitic Stainless Steels”, 
Transactions, American Society for 
Metals, Volume 42, 1950, p. 935-980. 


The modifications of stainless 





HIGH SPEED 
STEEL 
HEAT 

TREATING 


epi} 


Sentry Models 2B-YP and 5Y are installed at 
Whitin Machine Works, Whitinsville, Mass. 


Depends on Sentry for Uniform Tool Hardness ! 


“Our high-speed steel cutting tools get the uniform, swift, econom- 
ical Sentry treatment, and we get tools hardened to perfection with- 
out distortion or troublesome “skin”. A sample production day for 
one Sentry furnace is 92 large pieces.” 


See the Sentry Exhibit in Booth 1324 — National Metal Show — Phila 


SENTRY MODEL YP 
REQUEST Vertical model 
for long, slender 
CATALOG 4 drills, reamers. 


w-2 broaches, etc 


SENTRY MODEL 27 


For small tools, 
cutters of moly. 
tungsten and co- 
balt high speed 
steels. 


THE SENTRY COMPANY 


INDUSTRIAL ELECTRIC FURNACES AND EQUIPMENT FOR HEAT TREATMENT OF METALS 
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steels investigated included Types 
304L (304L having high nitrogen), 
316L, 316Cb, 303, 304, 321 and 347. 
These materials were received as hot 
rolled bars and were annealed by 
rapid cooling from 1900 to 2000° F. 
prior to machining and testing. Some 
of the heats of the stabilized stain- 
less steels, Type 316Cb, 321 and 347, 
were also tested after a stabilizing 
treatment at 1550 to 1600° F. for 2 hr. 
The occurrence of creep at ele- 
vated temperatures makes it neces- 
sary to select the working stress 
within two limitations. The operat- 
ing stress must be selected so that 
the total deformation will not exceed 
a certain value, or the stress must be 
such that rupture will not occur. In 
terms of the stress to cause rupture 
in 1000 hr., Type 316 in the annealed 
and in the stabilized condition was 
the strongest at 1100° F. At 1300° F., 
Type 316Cb annealed was the strong- 
est, followed by Types 316 and 316Cb 
stabilized. At 1500° F., Type 316 was 
strongest, with annealed or stabilized 
Type 316Cb slightly weaker. Of the 
remaining steels tested in creep-rup- 
ture, Type 347 was next strongest 
followed by 316L, 321, 304, 304L. 
In terms of a minimum creep rate 
of 0.0001% per hr., the steels con- 
taining molybdenum (excluding the 
low carbon grade) and columbium 
were strongest at 1100°F. These 
followed by Types 303, 321, 
304L with high nitrogen, 316L, 304 
and 304L. 


creased 


were 


As the temperature in- 
beyond 1200° F., the Type 
347 weakened rapidly and Types 316 
and 316Cb became the strongest. 
While Type 304L was the weakest 
at 1100 and 1300° F., Type 321 
weakest at 1500° F. 


rhese tests at elevated tempera- 


was 


tures have shown that carbon is very 
effective in improving high-tempera- 
ture properties. Because of the pro- 
nounced effect of carbon, it is ap- 
parent that caution must be used in 
the substitution of the low-carbon 
rype 304L for Type 321 and 347 in 
applications at elevated tempera- 
Nitrogen also improved the 
creep strength at 1100 and 1300° F 
but had a deleterious effect at 1500' 
F. It was noted that Type 303, which 
is seldom used for high-temperature 


tures. 


service, was superior to Type 304 at 
1100° F. and similar to Type 304 at 
1300 and 1500° F. Definite conclu 
sions as to the relative merits of 
Type 321 and 347 could not be drawn, 
although 347 appeared to be stronger 
in the intermediate 
range of 1100° PF, 
rensile, 


temperature 


notch-impact and hard 


(Continued on p, 246) 





NOW — a truly portable industrial x-ray unit! 


The General Electric RESOTRON 250 


For radiographic examination of welds or castings in 
Compact, lightweight, large structures, the new GE Resotron 250 offers un- 


250,000-volt x-ray unit speeds precedented advantages, Completely housed in a 
: . cabinet only 4 x 6 x 4-foot high, which may be trailer- 
inspection of large structures, mounted, this unit can be set up anywhere in a few 
Saves many hours of Set-up time minutes by one or two men. 


Small, lightweight tube head can be passed through 


a 15-inch diameter opening for interior inspection of 





large vessels. It's particularly adapted for ship hulls, 
pressure vessels, steam pipes. No cranes or elaborate 
rigging needed — can be manipulated manually. 

Resotron 250 is the latest addition to the complete 
GE line of industrial x-ray apparatus . . . ranging up 
to 2,000,000-volt units and betatrons. It is actually a 
miniature of the famous General Electric million-volt 
Resotrons, with such time-proven features as resonant 
transformer, cascade tube and gas insulation. 

Have you inspection problems the Resotron 250 
might solve? See your local GE x-ray representative. 
Or write X-Ray Department, General Electric Com- 
pany, Milwaukee 1, Wis., Rm. AS-10 


msucvam GENERAL @@) ELECTRIC 
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MARTINDALE 
ROTARY BURS AND FILES 


Made of high-speed steel. Produced 
in our own factory where uniform hard- 
ness is assured by heat-treating in elec- 
tric furnaces on which the temperature 
is closely controlled by electric eyes 


Sets AB & AF 
lset.. 
2 to 11 sets 
12 or more 


Per Set 
$11.05 net 

9.75 net 

8.45 net 

The above sets, with %” diameter 
shanks, are of the 8 most 
popular sizes for general use. 


composed 


Over 200 sizes and shapes (total over 
75,000 pieces) are carried in stock for 
immediate shipment. 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 
4 types for ferrous and nonferrous metals 
Diameters range from 134” to 4” 


“MOTOR-FLEX” 
GRINDERS 


These high- 
quality, port 
able flexible- 
shaft tools are 
made in 7 
types for oper- 
ation on bench, 
floor, or over- 
head. 


Write for 64-page Catalog No. 28 


covering above and many other products 
for maintenance, safety, and production. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 
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Creep and Rupture 
of Austenitic Stainless 


(Continued from p. 244) 
ness tests at room temperature were 
made after 3000-hr. exposure in the 
creep tests. The most pronounced 
effect of exposure was the decrease 
of notch-impact strength, elongation 
and reduction of area. 
decrease in 


The greatest 
notch-impact strength 
was in Type 316Cb; relatively slight 
changes occurred in Type 304, 

Microscopic examination was 
made of each stainless steel tested, 
prior to and after exposure in the 
creep test. The formation of sigma 
and carbide precipitation were the 
principal microstructural changes 
observed. Type 316Cb had the great- 
est loss in notch-impact strength and 
had the most sigma. 

The authors have recognized that 
additional heats of these materials 
should be tested so that the repro- 
ducibility of properties for the mod- 
ified grades of austenitic stainless 
steels can be determined. Only one 
or two heats of any one grade of 
stainless steel were tested in this 
investigation. It is possible that 
tests of additional heats may indicate 
variations not uncovered in the pres- 


ent investigation. R. E. LocuHen 


M, Temperature of 
Titanium Binary Alloys* 


\perwonnevsigyes number of alloying 
elements promote or stabilize 
the high-temperature beta phase of 
titanium. Inereasing quantities of 
these beta stabilizers progressively 
lower two important reaction tem- 
peratures. One is the equilibrium 
temperature of the beta-alpha trans- 
formation which is operative dur- 
ing slow cooling. The second is the 
My, or martensite starting tempera- 
ture, of the martensite-like reaction 
which occurs during the quenching 
of certain titanium alloys and re- 
sults in the transformation of at 
least some of the beta to supersatu- 
rated alpha, generally referred to as 
alpha-prime. 

rhe M, temperature is independ- 
ent of cooling rate. Duwez has de- 
termined it as a function of binary 
alloy content for a number of beta 
stabilizers. In order of decreasing 
effectiveness in lowering the My, 
temperature, these elements are 

(Continued on p. 248) 


*Abstract of “The Martensite 
Transformation Temperature in Tita- 
nium Binary Alloys”, by Paul Duwez, 
@ 1952 Preprint No. 35 





CONTROLLED 
QUALITY 


WYCKOFF 


CARBON AND 
ALLOY STEELS 
x *« 
TURNED AND POLISHED, 
GROUND AND POLISHED 
SHAFTING 
x * ® 
STRAIN AND 
STRESS RELIEVED, 
ANNEALED, HEAT TREATED, 
QUENCHED AND TEMPERED 
STEELS 
ee & 2 
WIDE FLATS 
UP TO 12''x2"' 


HED 
ans AEL ltt, 
Q 
>» 4 


~ 7 


= 


YCKOFF 


STEEL COMPANY 


FIRST NATIONAL BANK BLDG., PITTSBURGH 30, PA. 
3200 SOUTH KEDZIE AVENUE, CHICAGO 23, ILLINOIS 


Works: Ambridge, Pe. * Chicago, Mi. 
Newerk, N. J. * Putnam, Conn. 








° e e ATLAS CHAIN 
bushings and pins 
ore hardened by 

Pd the “Ni-Carb” 
Process. . 


fully covered by U.S. patent no’s— 
1,921,128 — 1,995,314 — 2,021,072 


and 2,188,226 


Developed and perfected ky — 

Mr. Adolph W. Machlet 

Chairman of the Board, 

American Gas Furnace 
Company 


“Ni-Carb” is often referred to by others as “dry- 
cyaniding”, “carbo-nitriding”, and similar names. 


— Originated 
for your use in 
AMERICAN GAS FURNACES 








ADVANTAGES OF “NI-CARB” 


1. It produces a hard surface highly resistant to 
corrosion and oxidation, whether the work is 
quenched or slow cooled. 

2. tt produces o hard surface having “tough hard- 
ness" thot odheres to the core. 

3. It reduces distortion, especially where parts ore 
cooled in the treating gos atmosphere. 

4. lt con be used on practically any grade of 
steel, steel alloy, steel castings ond on some cast 
ond malleable iron. 

5. Wt is @ gos process requiring no both such as 
cyanide or other salts with their attendant disad- 
vantages. 

6. It gives uniformity of results. 


7. It gives duplications of results without danger 
or fear of exhaustion of both. 


8. It is a low cost cose hardening process. 


9. 1 produces work that looks nickel or chrome 
plated but is hard, non-chipping and non-fiaking. 


10. it produces work thot con be polished then 
given temper colors — strow, brown, blue, efc., 
while still retaining its hardness. 


11. tt. eliminates washing, particularly trouble- 
some holes, threads, slots and grooves. 








The A.G.F. ROTARY 
Retort Continuous Heat- 
ing Furnace No. 136- 
MC is one of the very 
efficient, high speed fur- 
naces that utilize the 
“Ni-Carb” Process for 
perfection in hardening 
and high production. 


Versatile — and widely 
adaptable. 


xi) AMERICAN GAS FURNACE COMPANY 


1002 LAFAYETTE STREET ELIZABETH 4, NEW JERSEY 


Please send us literature on “Ni-Carb” and A.G.F. Rotary Retort 
and Reciprocating Furnaces. 


Company Nome 
Address 
Individual 
Title 
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Thermo-COUPLES 


have the ACCURACY 
required at PINCHESTER 


WINCHESTER, a name long known for Firearms of 
quality, is accurately controlling the temperatures of 
their high temperature salt baths with the aid 








of our specially constructed Thermocouples. These 
Thermocouples, throughout their satisfactory 

long life, retain the necessary responsiveness and 
accuracy needed for this application 


Designing Thermocouples for special and unusual 
requirements is our job. Consult us on any of your 


Thermocouple equipment needs, whether special 
or standard. 


Write for our Catalog H 


Thermo Electric ©. Ic 


FAIR LAWN NEW JERSEY 





WAS DESIGNED FOR 
YOUR PRODUCTION LINE 


It is powered by compressed air. It 
has no motors... no gears... no 
sprays. It eliminates overhead con- 
veyors and hoists. It uses minimum floor space, and fits into 
any production line. 


ON-THE-SPOT CLEANING FOR ANY DEPARTMENT 


And low cost cleaning, too—for this Magnus Aja-Lif Cleaning 

Machine saves labor, speeds cleaning by astounding margins, 

and is low in first cost as well as in upkeep. As for quality of 

cleaning—there is nothing like it, because it gives youa mechan- 

ical “shearing” action on the dirt, plus constantly agitated 
FOR cleaning solution that works faster and better. 


“OaTANS. ONE-MAN OPERATION 


write for The Magnus Aja-Lif Machine loads and unloads at the top see 
ot waist level. One lever lowers the batch, starts the machine, 
cuts it off and raises the batch at the end of the cleaning cycle. 


A production cleaning and processing set- 
up consisting of o series of Magnus machines 


Bulletin 
7O3AL 


MAGNUS CHEMICAL CO. + 96 South Ave., Garwood, N. J. 
In Canada — Magnus Chemicals, ltd., Montreal. 
Service representatives in principal cities 


EQUIPMENT +« METHODS 
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M, Temperature of 
Titanium Binary Alloys 


(Continued from p. 246) 
iron, manganese, chromium, molyb- 
denum, vanadium, tungsten, colum 
bium and tantalum. 

Confirming earlier work, Duwez 
found that an increase in the con 
tent of the beta-stabilizing alloy was 
also accompanied by a decrease 
in the relative amount of beta 
which transformed to alpha-prime 
during quenching. In all binary al- 
loys that were studied, the content 


of the beta-stabilizing alloy finally 


reached a concentration at which 
all the beta was retained at room 
temperature after quenching. The 
M, curves extrapolated to these 
concentrations which, for the ele- 
ments studied, were reported in the 
literature or were found to be: Fe, 
3 to 4%; Mn, 6.4%; Cr, 6.5%; Mo, 
12%; V, 15%; W, 20 to 25%; Ch, 
36% ; and Ta, 40 to 50%. 

Clearly, the elements vary 
widely in their  beta-stabilizing 
power. Since all-beta alloys offer 
certain advantages over other tita- 
nium alloys, this is of considerable 
interest. Duwez did not investigate 
the mechanical properties of any of 
the alloys he studied, but it is 
known that all the above-mentioned 
alloys up through 12% Mo are quite 
unstable, that is, that exposure for a 
few hours at a temperature of only 
several hundred degrees will cause 
some of the retained beta to trans 
form and cause embrittlement. 

Duwez attempted to relate the 
location of the martensite transfor- 
mation curve to the difference in 
atomic diameter between titanium 
and the solute element. No such 
relationship was found and the ex 
planation for the varying effect of 
the different beta stabilizers on the 
martensite transformation curve has 
vet to be established. 

W. L. Finnay 


Elastic Constants of Some 
Rare Metals* 


LTRASON I¢ INSPECTION now 
U fairly widely used depends 
on the fact that it is possible to in- 
duce elastic disturbances (waves) 
inside a metallic solid and to regis 
ter their reflections. By suitable 
choice of transmitter, such waves 

(Continued on p. 250) 

*Abstract of “The Determination 
of the Elastic Constants of Metals by 
the Ultrasonic Pulse Technique”, by 


Myron B. Reynolds, @ 1952 Preprint 
No. 28 





and the result is better steel castings 


The production of Sivyer Castings is anything but a 
“one man show.” Many cooks . . . each an expert. . . 
combine their talents to assure perfection in every 
casting carrying the Sivyer >. The careful buyer of 
steel castings knows that this combination of skills plus 
rigid control . . . means extra economy . . . longer, 


more dependable service from every Sivyer casting. 


<> The sign of a “well done” casting. Look for the Sivyer® 
j — your guarantee of the best in high-alloy, low-alloy, 
and specification steel castings. 


SIVYER 


SPECIALISTS IN HIGH ALLOY AND 
SPECIFICATION STEEL CASTINGS 


SIVYER STEEL CASTING COMPANY * MILWAUKEE< S >CHICAGO(S MAIN OFFICE: 1675 SO. 43rd ST. © MILWAUKEE, WIS 
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Elastic Constants of Some 
Rare Metals 


(Continued from p. 248) a * 
may be either “longitudinal waves” Availa e 
(wherein the atomic displacements ® 
transmitting the impulses are par- 


allel to the direction of propaga- Bhi for the first time .++ 
tion) or “shear waves” (wherein the 
A N N c A L displacements are perpendicular to 


— Giedilee of propagation). Suit- a Full-Color 


crystals are also available * 
AOA which act as receivers of these Fil 

waves at points of emergence. If » Sound | m 
the specimen is of optimum size 

re T (about 1 in. dia. and 3 or 4 in. long, 
EAT REAT and whose ends are ground, par- Ca 
allel surfaces) the velocity of the 
wave, the modulus and the density & 
are related by the following simple 
* 


equations: 


& nat 22K WITH A 
: THOUSAND 
QUALITIES 


where p = shear modulus of 


Are you getting split-hair con- 


elasticity 
trol of temperatures? e 
ti 
eS 


Young's modulus 
Have you a Safety Temperature density 

alarm or cut-out on your heat- shear wave’s velocity 
ing equipment, in case of Con- longitudinal wave’s 
trol failure? velocity 


By using - If, now, such a metallic speci 
men has pressed against one end a 


transmitter crystal which induces a 
longitudinal wave and an appropri 
ate receiver crystal at the other, 
ur in pulses will be registered by the 
latter of waves which have passed 
from ato b (Fig. 1). Slightly di 


PF aeiaal 


Controls 


you can get this extra protec- 
tion or insurance against fail- i. 
ure, at amazingly low cost. ‘ / 
“Transmitter C. rystal ~ 
ee fie schools and groups o 
Receiver Crystal — j tentil ¥ and grouy i 


designersengineers, metallurgists 
and technical societies can nou 




















The Burling Control is low in 
price, but very high in effi- 
ciency. Practically no moving Fig. 1 Propagation of Elasti secure the free use of this full- 
parts, and no gases or liquids Waves in a Cylindrical Rod color sound film, the first pro- 
to leak out or evaporate. And , oo % i. gr .o 
very easy to install and main- vergent waves at the edges, starting a7 7" film is a 37-minute 
tain as at f, are reflected when they in- ee ee eee ee 

° tour of the modern plant of 


tersect the surface, some of the en ichesen Stell Beunies Vhe 
Write i 


for prices, catalog and ergy continuing longitudinally along camera follows jobs from the 
name of representative. gn but some of it being “polarized” blueprints on the project engi- 


into shear waves which are de- neers desk through 
\ 


steps of 
— 


flected at a high angle along gh. production to show, finally, a 
: Meet a the te fs : tl few of the many important uses 
\ " ' CeUNE wie gi eam e surtace at fn, of Lebanon quality Steel Cast- 
Burling igain, some of this shear wave may ings. Write for information on 
'~ s be reflected as such, along hk, bui this exciting and educational film. 
some of it is repolarized into longi 
tudinal waves and proceeds along LEBANON STEEL FOUNDRY 
‘he watts tel Dept. H, Lebanon, Pa. 
pi ; : In the Lebanon Valley 
rhe appearance of these im- 


pulses as they reach the receiver L & g A ee eo By 
erystal and are registered on the ” 

. oscillograph screen is as in Fig. 2 ALLOY AND STEEL 
Burling Instrument Company, Inc. where t, is the time the original im 


* 
No. 1 Vose Avenue » South Orange, N.J. | pulse leaves the transmitter erystal castings 


Ce eee (Continued on p, 252) 
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\oGm Fon me 
FLAMING ARC 
TRADEMARK 


ALLOY RODS COMPANY 


The Leading Manufacturer of Alloy Arc Welding Electrodes 
PRESENTS 


THE FIRST “INSIDE STORY” FILM 
OF HOW ARC WELDING ELECTRODES ARE MADE 


“No Finer Electrodes 
Made... 


Anywhere” 


A 22-MINUTE SOUND MOTION PICTURE IN FULL COLOR 
MADE INSIDE ALLOY RODS’ YORK, PENNSYLVANIA PLANT 


Never before to 
cating tool for Americar 
permitted the public t 


facturing processes and p 


Now. for the first ¢ 
process in the interests 
the cold crawing 
moisture-proof metal cont 
No Finer Electrodes Made 
It is technical and instr 

to show those interested in bette 
Prints of this film are 


or itution 


ALLOY RODS 


PENN NIA 


WORLD PREMIERE « At the Metal Show, Philadelphia, Pa., October 20-24, 1952... 


showing every hour on the hour, Alloy Rods’ Exhibit, Booth 448, Arena. 





For Defense Production 
at Lower Operating Cost 


Standard batch type ovens 
gas, oil or electric; in many 
sizes for heat treating, bok 
ing or drying 


Pusher type furnace for heat 
ing billets, bars and cakes 


Continuous conveyor oven for 
aluminum and magnesium billets 


and extrusions 


Revolving retort furnace for 
annealing, hardening and drow 
ing stampings, springs, cartridge 
cases, small parts, etc 


Learn how Rockwell furnaces, ovens, air heaters; 
quenching, cooling, dipping, pickling, descaling and 
cleaning machines; strip mill equipment and materials 
handling equipment are serving American industries 
for defense—and for peace. Write for Catalog today 


W. S. ROCKWELL COMPANY 


204 ELIOT STREET © FAIRFIELD, CONN. 
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Elastic Constants of Some 
Rare Metals 


(Continued from p. 250 
t, t, represents the time required for 
longitudinal waves such as ab and 
fgn to pass the length of the speci- 
men. t,t, represents the time for 
the first echo that is a to b, back 
from b to a, and return from a to 
b. t,t, represents the time for the 
second echo a—>b-a->b-a 
—b. Time t, is the arrival of a 
pulse via f—-g—-h-i, part longi 


Time —> 


Sep © a 


t, te ty te ts te tr Ie ts 





Fig. 2 Pulses Received on 
Oscillograph Screen. ts rep- 
resents time of transmission 


tudinal, part transverse. T, is its 
first echo and t, its second. Time t, 
is a pulse arriving by a path in 
which two conversions to the shear 
mode take place along the way, as 
f—-g—-h—k—nm; t, is its first 
echo. Obviously if the dimensions 
and density of the test piece and 
the electrical characteristics of the 
pulse apparatus are known, a pat- 
tern such as Fig. 2 enables the two 
moduli and Poisson’s ratio of the 
metal to be computed by nonde- 
structive test on a single sample. 

Using this technique, Mr. Rey- 
nolds determined Young’s modulus 
for alpha brass as 13,600,000 psi., 
and for Type 347 stainless steel as 
28,400,000 psi. @ Metals Handbook 
reports 15,000,000 and 28,000,000 
psi. respectively, from stress-strain 
curves on tensile specimens. The 
author is unable to explain the dis- 
crepancy for brass. His value for 
vanadium (18,400,000 psi.) is 
also less than Kinzel’s figures of 
21,000,000 to 22,500,000. His value 
of 15,400,000 for titanium is closer 
to the Metals Handbook figure of 
16,800,000 psi. 

Values for some less common 
metals in millions psi. are: 

YOUNG'S SHEAR 
METAI MopuLus MopuLUs 
Beryllium 44.8 21.3 
Zirconium* 12.8to013.9 4.76 to 5.24 
Columbium 15.1 5.44 
Uranium 25.5 10.2 
Thorium 10.6 1.06 

*Three cylinders from U. S. Bu 
reau of Mines. 

Not enough information is avail 
able to explain for the generally 
lower values obtained by the ultra 
sonic pulse technique than those 
from tensile tests used by other 
investigators. 








NOW 


REMOVE Rust FAST 
WITHOUT ACIDS! 








ALKALINE DERUSTING COMPOUND 134 


An electrolytic process operated at room temperature that 
enables the following to be done 


. Reclaim and derust valuable bearings, tools, dies and gages. 


. Clean and renew rusty mechanisms without disassembly or harm to tolerances, 
delicate components, or non-ferrous metals. 


Clean and pickle all types of steel, cast iron and malleable iron for finishing 
operations. 


. Reduce costs on heat treated, forged, or cast parts by descaling prior to sub- 
sequent machining or processing. 
Replace shot or sandblasting for scale removal. 
Clean ond brighten automotive and airplane parts. 
Salvage iron and steel parts rusted by fire or flood. 


Remove oil quenching scale and smut electrolytically in bulk. 


Write for bulletin describing the many features of this new 
Alkaline Derusting Process 


ENTHONE® 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 


METAL FINISHING 


LLECTROPLATING 
PROCESSES 


CHEMICALS 
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We'll Be Demonstrating 
at the 
NATIONAL 
.,« METAL CONGRESS 


Booth 
No. 


551 
Exhibition Hall 














MODEL M75 


A floor model, 22’ x 4’ equipped 
with full 72 h.p. geared-in-head 
motor engineered with positive drive, 
will cut all ferrous and non-ferrous 
solids up to 2’2”— pipe and struc- 
turals up to 4”. Can be furnished 
equipped for wet cutting. 





\& 


MODEL SS20 —_____+_., 


Operates on guided rails for cut- 
ting larger structural steel, plate, 
sheet, with cuts up to 10 feet in 
length. Cuts wet or dry. 











MODEL M14 


32” x 34” Bench Model. This mighty 
little brute, with full 32 h.p. geared- 
in-head motor engineered with posi- 
tive drive, will cut all ferrous and 
non-ferrous solids up to 2” — pipe 
and structurals up to 22”. Two 
models — straight cut-off and swivel 
head for angle cutting to 45°. Legs 
available. 


For complete information write to 


(Se Macuinery Co., Inc. 


Fayette St. Manlius, N.Y. 
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Properties of 
Pure Zirconium and 
Zirconium Alloys* 


genes GH OXYGEN has long been 
‘% realized to be a potential alloy- 
ing element for zirconium, this pa- 
per marks the first systematic 
approach to the problem and could 
well be copied for a similar study 
of the more publicized titanium. 
The laboratory work and_ proce- 
dures used in collecting data are 
excellent and the results set a new 
standard for the evaluation of the 
zirconium now being produced. 

lodide-reduced zirconium rods 
of high purity were reduced to 
about ,s-in. thickness, cut into 3-in 
lengths and treated with oxygen at 
1930° F. in an all-glass vacuum ap 
paratus to produce alloys contain- 
ing from 0.02 (base material) to 
0.42% oxygen. Degassing in high 
vacuum prior to the oxygen treat- 
ment was an important part of the 
process and produced material with 
Rockwell A-21 about one atomic 
per cent of hydrogen was removed. 
In this connection, MeQuillan’s 
work on the transition point as de- 
termined by the hydrogen pressure 
method is omitted. 

The 0.2% yield strength which 
rises from about 13,000 psi. for 
0.02% oxygen to 53,500 psi. at 
0.422 oxygen explains, in part, 
the wide variation in previously 
reported values for the tensile 
strength of zirconium. In all prob- 
ability the erratic elongation values 
arise from the crystal imperfections 
in the original iodide rod. Elonga- 
tions as high as 44% in 1-in. gage 
lengths were found in the pure de- 
gassed metal; these dropped to less 
than 4% at an oxygen level of 0.36%. 

Hardness tests of these alloys 
show that the greatest hardening 
effect comes with the first oxygen 
additions. This is in line with ten- 
sile and hardness values reported 
by the Bureau of Mines on magne- 
sium-reduced zirconium containing 
about 0.08 oxygen. 

Alloys containing up to 0.25% 
oxygen are capable of being cold 
reduced 72‘-. One of the most sur- 
prising results of this work was that 
oxygen had little or no effect on the 
recrystallization temperature of the 
worked material. 

Ultimate tensile strength of the 
oxygen alloy decreased from about 
51,000 psi. at room temperature to 

(Continued on p. 256) 

* Abstract of “Some Properties of 
High-Purity Zirconium and Dilute Al 
loys With Oxygen”, by R. M. Treco, 
Preprint No. 38, 





FABRICATE 


Rolock engineers have designed this distinctly 
different “Serpentine” alloy grid to meet the 
rigid requirements of modern heat treating 
practices. It is very light in weight, yet capable 
of performing with minimum distortion for an 


extremely long service life ... never previously 


bers, spaced with serpentine-like intermediate 
bars which serve to maintain vertical 
alignment. 


Versatility of application is shown above. 
Inconel tray with positioning lugs used for 


copper brazing taurus assemblies at 2050°F 


attained. Basket, also of Inconel, used for annealing, 


Simple in design and fully articulated with 


quenching and acid pickling steel components 
loose tie rods, the grid is constructed with lon- 


in a continuous cycle. Full details on 


gitudinal bars as principal load carrying mem- _ application. 


*Patent applied for 
Roleck Booth No. 1816, National Metal Exposition, October 26-24, 195%, Philadelphia, Pa 


Offices PHILADELPHIA, CLEVELAND, DETROIT HOUSTON, INDIANAPOLIS. CHICAGO 


ROLOCK INC. > 
Bre ch. « 
oy = oe ere Yt 


ST. LOUIS, LOS ANGELES, MINNEAPOLIS, PITTSBURGH 


1222 KINGS HIGHWAY, FAIRFIELD, CONN. 
Os at + ~ 
for better work fej 


Easier Operation, Lower Cost 
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Headquarters for 


Steel Tubing and Bars 


Largest 
Stocks 
in 

the 
Country 


of this versatile steel. 52100 is 
hard, tough and long-wearing, yet 
it's easy to machine and is right 
for bearings, sleeves, pins, collars 


and many other machine parts. 


Over 200 seamless tube sizes to 
choose from .898" O.D. to 8.250" 
O.D. Bar sizes from .171” round 
to 7.5” round. Also ring forgings 


in any analysis. 


Write for our 
lotest Stock List Now 


New Headquarters of 
Peterson Steels, Inc., 
Union, New Jersey 


SERS Oe 
SSE, 





Ad 


PETERSON STEELS, INC. 


DEPT M,. SPRINGFIELD ROAD 


UNION, NEW 


Detroit, Mich. © Chicago, Ill 
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Pure Zirconium and 
Zirconium Alloys 


(Continued from p, 254) 
about 15,000 psi. at 750° F. Simi- 
larly, the pure metal decreased 
from about 31,000 to 13,000 psi. 
Elongation values under all condi- 
tions were satisfactory. The results 
show that although the oxygen alloy 
is stronger at all testing tempera- 
tures, it loses strength more rapidly 
than the pure metal with increasing 
temperatures, until at about 750° F. 
there is little difference in tensile 
properties. Ear. T. Hayes 


Temper-Brittle Steel* 


P' RPOSE of this investigation was 
to determine whether or not 
temper embrittlement, as measured 
by loss of Charpy notch-bar tough- 
ness, had any effect upon the fatigue 
properties of unnotched and notched 
specimens. Apparently none of the 
work had been complete 
enough to show whether the fatigue 
strength of notched specimens was 
adversely affected by temper em- 
brittlement. In this study, the en- 
durance limit of a S.A.E. 5135 steel 
was determined at room temperature 
and at —35° F. and notched and un- 
notched specimens were tested. Dif- 


earlier 


ferent batches of the steel were heat 
treated to the same hardness level, 
but one batch was made ductile, the 
second received the standard temper 
brittle treatment of furnace cooling 
from the tempering temperature, 
while the third was made brittle at 
room temperature, 

The fatigue tests were run on 
Moore-type rotating beam machines 
which were operated at about 8000 
rpm. Room-temperature endurance 
limits of 77,000 psi. for nonembrittled 
and 75,000 psi. for embrittled speci- 
mens were obtained; notched-bar 
endurance limits at the same tem- 
44,000 psi. for the 
former and 43,000 psi. for the em- 
brittled specimens. At —35° F., un- 
notched specimens had endurance 
limits of 81,000 psi. for the non- 
embrittled and 83,000 psi. for the 
embrittled; notched specimens had 
limits of 44,000 psi. for the former 
and 49,000 psi. for the latter. The 
conclusion was that temper embrit- 
tlement has no effect on the endur- 
ance limit of steel even al cold tem- 
peratures. E. R. PARKER 


perature were 


* Abstract of “The Endurance Limit 
of Temper-Brittle Steel”, by R. D 
Chapman and W. E. Jominy, @ 1952 
Preprint No. 23. 





You can cut 


Cleaning and 





Peening costs 


6” 


Fark 


Cut Wire Shot 


Shatter-proof Park Cut Wire Shot 
is made of hardened clipped car- 
bon steel wire. It will outperform 
and outlast breakable cast shot 
That is why you can save up to 
66 in cleaning and peening costs. 


]. Durability 
‘ 


Tests prove Park shot lasts from 
8 to 10 times longer. 


2 Storage — Shipping 
bal One bag of Park shot does the 
work of 8 bags of cast iron shot 


Maintenance — Wear 


e Sharply reduced maintenance 
costs and wear on equipment. 


Material Costs 
@ Definite savings on steel costs 
when peening with Park shot. 


New Cut Wire 
as added to 


Write for bulletin and prices 


Fark 7 


CHEMICAL COMPANY 
8074 MILITARY AVE. 
DETROIT 4, MICHIGAN 











SHOW ON EARTH” 


G! 
INTERESTING! annals 


- BOS "9 


ly 4 IN RING 1 => 

: Me EASY-FLO and SIL-FOS in 

an eye-opening demonstration 

of ease and versatility in join- 

— 5 ing metals with the gas torch 

Three ring exhibition of metal ie, fe ae es hae 

joining strength, speed and ver- surprising exhibition of ce- 

oes aod mented carbide tool tipping 

satility by those world-renown by a new member of the 

performers—the EASY-FLO and famous H&H brazing troupe 
—Trimetal. 


SIL-FOS family of low-tempera- 
ture silver brazing alloys. 


CENTER RING ==> 


The great EASY-FLO in a 

stirring demonstration of 

production brazing — show- 

ing this alloy turning out 

brazed assemblies with the 

greatest of ease on a rotating } 

table, gas-air heating set-up. REVEALING 
SIDE SHOW 


Typical case histories and 
examples of EASY-FLO and 
SIL-FOS brazing . . . Details 
of H&H's nation-wide braz- 
ing service and cooperation 
in applying the alloys... 
Brazing experts always on 
hand to talk with you about 
specific jobs. 





<< IN RING 3 IF YOU DON'T GO TO THE SHOW... 
From the four corners of Industry— 


four EASY-FLO and SIL-FOS braz- . - » You still can get the whole Easy-Flo 
ing jobs in 2 minute motion picture and Sil-Fos metal joining story promptly. 
shorts depicting the unmatched time- Ask us to send a field engineer — he'll 


labor-cost-saving performance of gladly talk over your metal joining prob- 
these astonishing alloys. 


lems. Or, talk with one of our distributors. 
Start the bali roll- 
ing now—write for 
Bulletin 20 giving 
HANDY & HARMAN | *"! 
saving facts. We'll 
also send you a 
82 FULTON STREET * NEW YORK 38, N. Y. list showing our 
Bridgeport, Conn. Chicago, lil. necrest dealer. 
Providence, R. 1. Cleveland, Ohio Write today. 
Detroit, Mich. Los Angeles, Col. 
Toronto and Montreal, Canada 
DISTRIBUTORS IN PRINCIPAL CITIES 
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EUCLID BRANCH P.O. CLEVELAND 17, OHIO 


110 $ DEARBORN ST DEWART BUILDING 
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This spring 





is the heart 


of a 


precision 


switch 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Designed for dependable operation 
over millions of cycles, this unit— 
manufactured by the Micro Switch 
Division, Minneapolis-Honeywell 
Regulator Company—is used in the 
most exacting modern equipment. In 
critical industrial applications, these 
switches control machine tools, busi- 
ness machines, instruments and 
materials handling equipment. In the 
present defense effort, they play an 
equally important role in weapons, 
ships, planes and tanks. 


Berylico beryllium copper made pos- 
sible the design of these switches. 
Berylco’s high endurance strength 


permits the necessary spring action to 
be crowded into the required space. 
Its ability to be hardened after form- 
ing permits a one-piece blade. Its 
greater uniformity permits more con- 
stant operating characteristics. 


The basic switch, shown here, has an 
Underwriters’ listing of 15 amp., 125, 
250 or 460 volts ac. Recent switches, 
so small that it takes 265 to make a 
pound, are rated at 5 amp., 125 or 
250 volts ac. These are only two of 
some 5,000 catalog items which can 
be produced inexpensively and in 
mass-production quantities because of 
the desirable properties of Berylico 
beryllium copper. 


It will pay you to find out what 
Berylco can do for you. Take advan- 
tage of the know-how of the world’s 
largest producer. Write or phone any 
of the offices listed below. 


VALUABLE ENGINEERING INFORMATION 
on Berylico beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write on 
your business letterhead. 


SEE USAT BOOTH I539 


NATIONAL METALS EXPOSITION 
PHILADELPHIA 


October 20-24 


BERYLCO THE BERYLLIUM corporation 


DEPT. 253, READING 9, PENNSYLVANIA 
New York « Springfield, Mass. * Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 


Representatives in principal world-trade centers 
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Motor End Frames Gyrol Fivid Coupling 


Se 


Garbage Disposer Housing Aircraft Piston Torque Converter Fuel Pump Body 


A © & 


Carbon Pile Regulator Steel-Belted Piston Alternator Housing Diesel Permanent Mold Piston 


~ 2 


Air Connector Launching Barrel for Bazooka 











Wing Actuator ‘ For many years the foundry of Thompson's Light Metals Division quietly 
cast thousands and thousands of hard-to-make precision parts in light alloys 
of aluminum and magnesium for customers in the automotive and aircraft fields. 

Then word got around in other industries that Thompson had the experi- 
ence and facilities to cast light-weight, strong, heat-resisting alloy parts in 
, permanent molds and high pressure dies—which eliminated the weight 
problems of ferrous counterparts. One by one manufacturers of widely 
different products came to Thompson for helpand advice when they learned that 
the close tolerances achieved by Thompson cut machining and finishing costs. 
Today, our capacity is channeled to top-rated jobs. We're building additional 
facilities as fast as possible and, in the meantime, Thompson services, as 
always, are at your command. Our entire staff of creative engineers is ready 
to help you plan new parts or re-design old ones for the future. 


COUNT 


Qhompson Products, Inc. 


2269 Ashland Road ° Cleveland 3, Ohio 
LIGHT METALS DIVISION 
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castings for 
; ae heat-resistant applications 


In retorts, hearths, chain. centrifugally - cast 
tubes and many others, Fahrite castings prove 
their practical heat-resisting ability Whatever 
your operating conditions, a Fahrite engineer 
will recommend the proper-grade alloy to fill 


your requirements 


THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO 3=—®)~— Plants at Springfield and Lima, Ohio 








vise SPACE 1958 


at the Metal Show 











/ NATIONAL... Your Forging Labo ‘atory! 





a) 


Out of this unique “forging laboratory” have come many significant advancements 

. the high speed forging press . . . modern horizontal Forging Machine . . . blank- 
preforming Reduceroll ...Semi-Hot Rivet Header... Boltmaker ... roll-over transfer 
Cold Nut Former... Automatic Precision Nut Tapper... Nail-Maker ...Cold Headers for 
bearing rollers and balls, for tubular and solid rivets, and thousands of other parts... 


In addition, we’ve been continually developing 
new forging applications and methods right 
along .. . establishing basic principles of die 
design as influenced by metal flow, both hot and 
cold... upsetting ...deep piercing ...extrusion... 


Some of tomorrow's top developments in the 
forging field are now on our drawing boards 
and test floors! 


x , “] NATIONAL 


Bevo} MACHINERY COMPANY 


TIFFIN, OHIO. 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 
Hartford Detroit Chicago 
Ciera nctnamss 


| 
| 
| 
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With INCONEL heat-treating fixtures... 


you take the dents 
out of accidents! 


After a furnace pile-up in one plant recently, the 
fixtures looked pretty hopeless. 


Some were bent and broken, like the one shown 
at the top. Others were flattened almost beyond 
recognition. 


Ordinarily, scrapping the lot would be a logical 
thing to do. Fixtures don’t last forever, and these 
had been used six months in an infiltration process 
involving a hydrogen atmosphere and 2000° 
temperatures. 


But these were Inconel® fixtures! Despite the 
severe service they had seen — and the accident that 
had knocked them flat—they could be repaired. 
The metal itself showed no sign of deterioration. 


So back the fixtures went to the ALLOY ENGINEER- 
ING COMPANY, of Berea, Ohio, who had designed and 
fabricated them. They had no difficulty in recondi- 
tioning them, and the fixtures are now back in serv- 
ice. The user says they are as good as new. 


And the cost? Just 25% of the price of replace- 
ment fixtures! 


With Inconel, stories of salvage operations like 
this are not unusual. And neither are remarkable 
service records. For Inconel is a tough, long-lasting 
metal that resists corrosion, embrittlement and 
destructive oxidation at temperatures up to 2200° F. 





NO! — Repaired and back to work! 


In heat-treating service, Inconel fixtures have out- 
lasted others by as much as ten times. 


Look over your own heat-treating installations. 
You may find many places where Inconel can help 
make substantial long-range savings possible. 


Right now, of course, Inconel—like all Inco 
Nickel Alloys — is on extended delivery because of 
defense needs. And Government orders still restrict 
its use for certain types of heat-treating applications. 
So it is important to mention service temperatures 
and conditions, as well as NPA rating and other end- 
use information, when you order. 


If you have a special problem, and would like the 
assistance of our High-Temperature Engineers, ask 
us to send you a copy of “The High-Temperature 
Work Sheet.” This specially designed form makes 
it easy for you to describe your individual problem. 


Nickel Bsc aloys THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


MONEL® + “R’® MONEL * “K’® MONEL * “KR’® MONEL 
“$’'® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® + INCONEL “X’'® * INCOLOY * NIMONICS 
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ANOTHER CHAPTERIN, 0 


THE HISTORY or LEPEL = = 


L's NEW HOME 


pepet 


JUST ACROSS THE EAST RIVER IN WOODSIDE, NEW YORK CITY 
The new building containing our new factory 
and offices, designed on the most modern 
architectural lines, reflects the steady gains 
made by Lepel for a quarter of a century. 


The reputation enjoyed by Lepel in the field 
of Induction Heating equipment has been 
made possible by the high quality of the 
Lepel products and the integrity of the 
Lepel organization with its pleasant 
customer relationship. 


HIGH FREQUENCY 


Vaducti 


HEATING UNITS 


SPARK GAP ELECTRONIC TUBE 
CONVERTERS GENERATORS 


from 4 kw to 30 kw from 5 kw to 50 kw 


ANY LEPEL UNIT DOES THESE PE 


& . 
| | ) : % FS) 
LOW COST 2 KW 


PORTABLE UNITS HARDENING Re age MELTING 
choice of copper Readily melts 
or ns brazing metols and alloys 


Spork Gop operated on 110 volts 


alloys. of ~~, Te 


SOLDERING 
/ Neoter, faster, sreaes Raa brea Myeny gs 
VE POL = 
ened — woste or | PRE-HEATING 
HIGH FREQUENCY LABORATORIES 


Hot Forging, Hot Drawing. ete. 
55th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
Tel. HAvemeyer 6-4580 


WRITE FOR LEPEL CATALOG MP-2 “All Lepel equipment is certified to comply with the requirements of the Federal C 
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AN AUTOMATIC POURING UNIT FOR THE 
PRODUCTION OF ALUMINUM DIE CASTINGS 
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ON DISPLAY 
BOOTH 624 


AT THE 


METAL SHOW 


PHILADELPHIA—OCT. 20-24 
Send for Descriptive Folder A-5 


AJAX ENGINEERING CORPORATION 


TRENTON, N. J. 


“OD” 
Cylindrical Finishers 
for 48” to 9” dia. 


Rotary Automatic — 
Polishing, Buffing and Deburring 


OF KALAMAZOO 


AMERICA’S MOST COMPLETE LINE 
of GRINDING, POLISHING, BUFFING, AND 
DEBURRING MACHINERY 


Junior Automatic — 
+ 


Power Indexing 


Variable Speed 
Polishing Lathe 
with AIR Backstands Straitline Automatics — 
Polishing, Buffing 
and Deburring 


| 
| 
: 
i 
: 


Contour Abrasive f , 
Belt Finisher Junior Automatic — 
Manual Indexing 


SAVE MAN HOURS 


WITH America’s most complete line of Polishing, Buffing, and Deburring 
Machinery. 


Rotary and Straitline Automatics Junior Automat- 


ics — Polishing Lathes and Backstands — Contour, 
“OD”, and Abrasive Belt Finishers. 


FOR Household Appliances, Hardware, Brass Goods, Automotive and Aircraft 


Parts — Gears, Bezels, Plumbing Supplies, etc., also for special applications. 


We have a Factory-Trained Engineer in most sections. Why not have him call and discuss your finishing problems — No obligation. 


See us at Booth 1130 — National Metal Exposition 


1647 DOUGLAS AVENUE KALAMAZOO, MICHIGAN, U.S. A. 





SIGHTS SET FOR PRECISION HEATS... 


tter 
bel Midvale Quality Control 
FORGINGS From Fornece to Finish 


Assures Longer Service 


From the time the scrap and pig 
iron are charged into the fur- 
naces until the forging is ma- 
chined to a precision finish 
Midvale craftsmen carefully con- 
trol quality. 

Weldless gear rings .. . hy- 
draulic press cylinders . . . pres- 
sure vessels ... hardened and 
ground steel rolls ... all are 
produced to exact specifications 
at Midvale. Modern equipment, 
complete facilities, skilled and 
experienced men make a combi- 
nation that America’s industries 
have relied upon for almost a 
century for the finest in heavy 
steel forgings. 

When heavy forgings must 
meet rigid specifications, rely on 
Midvale precision craftsmanship 
and engineering cooperation. 


THE MIDVALE COMPANY 
NICETOWN ~* PHILADELPHIA 40, PA. 


Offices: New York, Chicago, Pittsburgh 


Washington, Cleveland, Son Francisco 


DVALE 


Cuslom Steel Makers lo Gndduitry 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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Technical Service Data Sheet a 
Subject: PROTECTING ALUMINUM WITH ALODINE 


‘SALODINE’’ No. 100 ‘A NE’’ FLOW SHEET 


“Alodine” No 
MULTI-STAGE POWER 

aluminum which is thin WASHER FOR SPRAY 

ALODIZING 





100 forms an amorphous phosphate surface on 
tough, durable, non-metallic, continuous 
Alodine” film anchors 
paint, prolongs paint life, and protects aluminum exposed unpainted 
to the atmosphere 


with and a part of the basis metal. The 


With the “Alodine’” No 
of 120° I 


and by spraying, 15 to 20 seconds 


100 bath at its normal temperature 
coating time by immersion approximates 142 minutes 
Coating times and bath 


temperatures can be varied to suit operating conditions 


““ALODINE”’’ No. 600 


Alodine” No. 600 forms corrosion-resistant coatings that provide 
excellent protection for unpainted aluminum and also make an 
effective paint-base. This grade is recommended for use in place of 

Alodine” No 


painted or to be only partly painted; and on a// aluminum castings 


PROCESS 
SEQUENCE 
1. Clean 
2. Rinse 
3. “Alodine 
4. Rinse 
5. Final Rinse 


100 on aluminum parts that are to r in un IMMERSION 
o ur f A e ema TANKS FOR DIP 
ALODIZING 


and forgings whether or not these are given a paint finish 


“Alodine” No 


Recommended coating times are 


600 is applied at room temperature (70° to 


} to 5 minutes for an NOTE: Equipment can be of mild steel throughout, except the 


immersion process and 1 to 1) minutes for a spray process Alodine”™ stage which must be of acid-resistant material 











COATING DATA “ALODINE”’ NO. ““ALODINE”’ NO. 600 


Amorphous phosphete. Amorphous mixture of metal oxides and chrom- 


COMPOSITION 


COLOR 


THICKNESS 


WEIGHT 


SOLUBILITY 


ELECTRICAL 
PROPERTIES 
‘HEAT 
STABILITY 
FLEXIBILITY 


ABRASION 
RESISTANCE 


CORROSION 
RESISTANCE 
“PAINT- _ 
BONDING 

~ TOXICITY 
BIMETALLIC 


CORROSION 
RESISTANCE 





Depending on al toy treated, color range is 


from an iridescent 
grey. 

From 0.01 to 0.08 mil. No appreciable 
sional changes occur when aluminum is Alod- 
ized. 


ve-green to a dark slate 


50 to 300 mgs. per squore foot. Optimum: 100 
to 200 mgs. per square foot. 

Insoluble in water, alcohol, solvents, etc. In- 
soluble in most dilute acids and alkalis. How- 
ever, strong acids and alkalis which attack 
aluminum may penetrate the ‘‘Alodine’’ film 
and react with the underlying metal. Slightly 
soluble in concentrated nitric acid. Soluble in 
molten sodium nitrate, etc. 


High dielectrical resistance. 


Unimpoired ot temperatures thet melt alumi- 
num. 

Integral with and as flexible os the aluminum 
itself. Can withstand moderate draws. 
Approximately 90% of thot provided by chromic 
acid anodized aluminum. 


~ Depending on time of treatment, color range is 
from golden iridescent to light brown. 





~ From 0.005 to 0.01 mil. No appreciable dimen- 
sional changes occur when aluminum is Alod- 
; ized. 
35 to 50 mgs. per square foot. 


; Insoluble in alcohol, woter, solvents, etc. 
Soluble in strong alkalis and acids. 





This coating is electrically conductive. oe 
Aluminum coated with ‘‘Aledine’’ No. 600 con 
be shielded-arc welded or spot welded. 


“Unimpaired at “temperatures that melt alumi- 
num 
Integral with and as flexible os the aluminum 
itself. Can withstand moderate draws. 


Approximately 90% of that provided by chromic 


ocid anodized aluminum. 





Painted— superior to chromic acid anodizing. 
Unpointed—compoarable with chromic acid 
anodizing. Meets MIL-C-5541 and other 
overnment Finish Specifications. 

Excellent. Equal to or superior to anodizing. 
Meets MIL-C-5541 and other Government 
Finish Specifications. 

Non-toxic. * Sai - 


Shows good resistance against bimetallic or 
galvanic corrosion. 








Exceeds requirements of MIL-C-5541 and even 
AN-QQ-A-6960 (anodic films) 


~ Excellent. Meets MIL-C-5541 and other Gov- 
ernment Finish Specifications. 


Non-toxic. 
Shows good resistance against bimetallic or 
galvanic corrosion, 


= 











CHEMICALS 


PROCESSES 


WRITE FOR FURTHER INFORMATION ON “ALODINE”’ 
AND ON YOUR OWN ALUMINUM PROTECTION PROBLEMS. 


CHEMICALS 


PROCESSES 








OILITE Finished Machine PARTS 
Assure YOU 


% No Tooling on Your Part. 


% Fast Delivery (Normally two (2) to six (6) weeks). 
% Accurate Parts (Machine Tool Tolerances). 
%& Low Cost (Less than Machined Parts). 
% An Engineered Product. 
% Greater Freedom in Design. 
% Broad Range as to Size and Materials. 
% Consultation with Field Engineers. 


% The Benefit of 
More than Twenty (20) Years of 
Powder Metallurgy “KNOW-HOW.” 


We are told —“OILITE is the Favorite”’ 
Gn, AMPLEX MANUFACTURING COMPANY 


Subsidiary of Chrysler Corporation 
Detroit 31, Michigan 


FIELD ENGINEERS AND DEPOTS THROUGHOUT 
UNITED STATES AND CANADA 


Oilite Products Include: Bearings, Finished Machine Parts, 
Cored and Solid Bars, Permanent Filters and Special Units. 


Copyright 1952—The Chrysler Corp. 
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Free-Machining ENDURO gives you- 


THE 
CORROSION-RESISTANCE 
of STAINLESS STEEL 


Pus High 


For every application in which you need top resistance to 
corrosion—plus the high MACHINABILITY necessary to apply this corrosion- 
resistance most economically—investigate Republic ENDURO Stainless Steel 
..- in cold finished or hot rolled bars, and in wire. 


Free-Machining ENDURO bars are cold finished by Republic’s Union Drawn 
Steel Division to provide close tolerances, accuracy of section, uniform 
soundness and fine surface finish . . . plus the high physical and chemical 
properties of stainless steel. Two grades are fully 909 as machinable as 


“THE STORY Bessemer screw stock! 


TAINLESS” Republic metallurgists are ready now to give you prompt assistance on Free- 
Of § Machining ENDURO Stainless Steel bar applications, processing and use. 
Contact them through your nearest Republic District Sales Office, or write: 


3 ssc onia me REPUBLIC STEEL CORPORATION 
F tim EE | | 
cra rate ‘ Alloy Steel Division « Massillon, Ohio 
y produc: eonmnas Gueeees «+ «Gnevetane t. ence 

ce, Re bli Export Department: Chrysler Building, New York 17,N.¥. 
« Republic 

tale for show 

ynd provec 


import af 
Im 1s aval 


fh 
Steel's new ified groups 


ing to qual 


rare 2 BDURO 


South Wate 


eet Bio FREE-MACHINING 
— SHMIUES3 SE 


Other Republic Products include Carbon and Alloy Steels — Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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NO SECTION TOO BIG...NO PART TOO 


FOR THE 


DU PONT SODIUM HYDRIDE DESCALING PROCESS 


FROM OUNCES TO TONS! That’s the capacity 
range of current sodium hydride installations in 
mills, factories and job shops of all sizes. And 
with each unit, the same results—speedy, uni- 
form descaling of many different metals at a sav- 
ing in time and material. Hydride descaling 
leaves surfaces clean and bright . . . does not 
attack base metal. Yet, scale is thoroughly re- 
moved from even the most intricate part by the 
penetrating bath action. 

FOR MORE INFORMATION about the Du Pont Sodium 
Hydride Descaling Process, just get in touch with our 
nearest district or sales office or send the coupon below 
to: E. I. du Pont de Nemours & Co. (Inc.), Electrochemi- 
cals Department, Wilmington 98, Delaware. 

DISTRICT AND SALES OFFICES: 

Baltimore + Boston « Charlotte + Chicago + Cincinnati « Cleveland + Detroit 


Kansas City* « Los Angeles « New York «+ Philadelphio «+ Pittsburgh + Son 
Francisco *Borade & P 


DU PONT 
Sodium hydride process 
for positive descaling 


one 130% Aanmiversary 


OUTSTANDING ADVANTAGES 
OF THE SODIUM HYDRIDE PROCESS 


HIGH-SPEED OPERATION—Descoles in shortest practicable 
time cycle .. . can be adapted to manval, conveyorized or con- 
tinuous operation. 


NO LOSS OF BASE METAL—Beoth action is reducing. Reaction 
stops when oxygen is removed from scale, eliminates pickling 
losses, etching and pitting. 


ECONOMICAL TO OPERATE—Permits savings in acid and 
metal .. . handles large volume of work in small space . . . is 
non-electrolytic. 


HANDLES DIFFERENT METALS—Alloy steel, stainless steel, 
nickel, copper, titanium and cobalt bearing alloys can be 
efficiently descaled— even in the same both. 


UNIFORM DESCALING—On all surfaces without need for 
special racking procedures. 


USES LOW-COST EQUIPMENT —(Carbon Steel Tanks). NO HY- 
DROGEN EMBRITTLEMENT. 


E. 1. du Pont de Nemours & Co. (Inc. 

Electrochemicals Department 

Wilmington 98, Delaware 

Please send me more information on the Du Pont Hy- 
dride Descaling Process: advantages, applications, equip- 
ment used 


I am interested in cleaning products 


Name 
Firm 





Street and No 





City State 





SETTER THINGS FOR SETTER Living THROUGH CHEMISTRY 


Seen nemo meen eemad 
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BRISTOL DYNAMASTER 


—the electronic master-mind for your temperature 


BRISTOL 


METAL 


V 


PROGRESS; 


measuring, recording and controlling problems 


PAGI 


V Continuous-balancing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balancing bridge or 
potentiometer 


¥ Trouble-free operation 


¥ Electronic component uses vacuum 
tubes available at any radio supply house 


log P1245 


V Full-scale pen travel in 7,30r % seconds 


V Chart speeds from % in. per hour to 
7200 In. per hour 


¥ Multiple recorders up to 16 points 


¥ Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


V Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


The dependable Guidepost off Induilty 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


ee 


NAME 


COMPANY 


ADDRESS 


ar... 


THE BRISTOL COMPANY 
106 Bristol Road 
Waterbury 20, Conn. 

Please send catalog giving details of 
Dynamaster performance to 


te 
| | 
} ee } 
| =m, | 


ZONE STATI 


ee 





There is PLENTY 


in MALAYA 


FOR FACTS = Visit sootn 858 


¥ 34th NATIONAL METAL 
CONGRESS AND EXPOSITION 


° PHILADELPHIA, OCT. 20-24 
Write 











THE MALAYAN TIN BUREAU 


1028 CONNECTICUT AVENUE + WASHINGTON 6,D.C. + TELEPHONE: REpublic 6078 











Time to get out the 


bras 
knuckle 


Sporadic quality in your manufactured metal prod- 


ucts—today more than ever—can cast your busi- 
ness quickly into chaos. It’s a brass-Knuckle blo 
at this uncertain, unsteady quality when you can 
specify Titan brass as your original material 


Free-cutting for instance, is the most 


easily-machined of all metals (alloyed and un- 


alloyed). Clean, bright brass has the endurance of 
a Titan. Titar ass and bronze rods, shapes, weld 
ing rod and w *s and die castings ur 
exacting quality control by the most modern means 
In fact, Titan 5 1 


Quantometer 


yrass industry the 
spectrometer for 
precise raw-m la » and rigid produc- 
tion control 

Learn more it : rass ¢ mnze 


ucts, and Tita amous quality. Write for details. 





Quality Alloys by Brass Specialists 









METAL MANUFACTURING COMPANY 
Bellefonte, Pa. Offices and Agencies in Principal Cities 


RODS - FORGINGS - DIE CASTINGS - WELDING RODS - WIRE 























"*, 
~~ 
TTT itt ttt pa ahal 


om. 


> 


2 
a. 
Os pe 
ante 
| é 


Swilt-moving oxy-acetylene flames prepare steel plate 


edges for welding in a fraction of the time required by 
mechanical methods. Multiple nozzles, cutting in different 
planes simultaneously, slash with ease through any com- 
mercial thickness. Just one pass to “finish” dimensions turns 
out a square edge, single bevel, single bevel and nose, 
double bevel, double bevel and nose. or J-groove and nose. 
Edge preparation costs tumble; production booms. 

LINDE’s oxygen-cutting methods are simple and flexible 
They are economical and easy to use. They cut plates so 
smoothly and accurately that no machining is necessary 
edges are ready to weld “as cut”. Rigid fit-up and contour 
specifications are easily met. Yet, initial investment in 


OXxweELp flame-cutting equipment is only a fraction of that 


Trade Mork 


SQUARE NOSE 











One pass gets 


armor plate or 
any plate ready 


for welding 


for comparable machine tools. Upkeep over the years is 
extremely low. 

On-the-job power needs are negligible. Reaction of cut 
ting oxygen with hot steel does all the work. Only fractional 
horsepower is required to move the cutting nozzles along a 
straight line, radius, or any guided path over the line 
of cut. 

For further details, telephone or write today. Linpe Ar 
Propucts Company, a Division of Union Carbide and Car- 
12nd St... New York 17, N. Y. 


Offices in Other Principal Cities. In Canada: Dominion 


bon Corporation, 30 FE 


Oxygen Company, Limited, Toronto 


The terms “Linde” and “Oxweld” are registered trade-marks of 


Lnion Carbide and Carbon Corporation 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 
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GAMMA UNIVERSAL CAMERA 





MACRO 


Low Power 


MICRO 
PHOTOGRAPHY 


4” x 5” 
314” x 414” 
FILM or PLATES and 
35mm FILM 





“A Brinkman Affiliate’’ 





Write for 12-page Folder MPU to 


GAMMA INSTRUMENT CO., Inc. 


P.O. BOX 532, GREAT NECK, N. Y. 











Over 30 Years’ Experience 








By their repeat orders, many 
leaders in industry show 
preference for Carl-Mayer 
Engineered — 


FURNACE 
AND OVEN 
EQUIPMENT 

Heat Treating Furnaces 

Hi-Speed Rod Bakers 

Welding Rod Ovens 

Paint Drying Ovens 

Ceramic Drying Ovens 

Furnaces and Ovens for 
Other Purposes 


Write for Bulletin No. 350 


UY CARL:MAYER C2pctatian 


3030 EUCLID AVE.--- CLEVELAND !I5,OHIO 
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Products at the 
Metal Show 


(Continued from p. 19) 

One section contains the conven 
tional controls for the Ajax-Tama- 
Wyatt inductor and is used for accu 
rately maintaining the metal temper- 
ature. The other contains 
precision electronic timers and heat 


section 


ing controls pertaining to the auto- 
matic pouring. The weight of the 
casting is selected on a dial in this 
section, and automatically 
from then on. The normal range is 
for castings from % to 5 lb. 

For further information circle No. 925 
on literature request card on p. 32B 


repeated 


SPECTROGRAPH: Applied Research 
Laboratories’ “Quantometer” 
rately measures as 


accu- 
many as 
elements in an alloy, up to 20 simul- 
taneously. This spectrochemical in- 
strument records permanently in less 
than 2 min. the percentages of the 
elements present. 

For further information circle No. 926 
on literature request card on p. 32B 


SUPER ALLOYS: Two Haynes Stel- 
lite super alloys, Hastelloy C and 


Multimet, are being used at critical 


‘4 


points in the first gas turbine engin« 
installed on an American naval ship 
The light weight, compact T-400 er 
gine uses investment cast Hastelloy ( 
nozzle vanes and turbine disks forged 
from Multimet alloy 

For further information circle No. 927 
on literature request card on p. 32B 


DYE PENETRANT: Dy/Chek dys 
penetrant, a product of Turco Prod- 
ucts, Inc., permits the location of sur- 
face evident flaws with a four-step 
method. Any size or shape part is 





Inco High Temperature Research Note: 





CARBURIZATION 


---and its effect on metals at high temperatures 


IN chemical processing, petroleum 
refining, steam power generation 
and other work at high tempera- 
tures, metals are often exposed to 
atmospheres that may have un- 


suspected corrosive effects. 


Common soot, itself, can seriously 
damage the usefulness of some heat- 
resisting alloys. When carbon dif- 
fuses into the grain boundaries, it 


embrittles the metal. 


Under the microscope, this specimen 
reveals the reason why a carburizing 
box broke after 2200 hours of service 
at 1860° F. The thick black lines are the 
hard carbides which intruded along the 
grain boundaries and oxidized, causing 
embrittlement of the metal. 

From INCO Research Laboratory, Case 
Report No. 5082.1. 


This is one form of destruction 


that can be caused by carburization. 


It may be a tolerable condition in 
some applications. Where the metal 
is subjected to impacts or sudden 
temperature changes, however, car- 
be the 


premature failure. 


burization can reason for 


The susceptibility of an alloy to 
damage by carburization seems to 
depend on the relative amounts of 
iron, chromium and nickel in the 
alloy. Nickel resists carburization. 
As a result, nickel-base alloys show 
excellent resistance to this form of 


high temperature corrosion. 


There are some additions to this 


general observation: 


For example, high chromium 
steels with a ferritic structure do 
give good resistance to carbide for- 
mation. The practical limit on their 
usefulness, however, is the loss of 
strength they suffer at temperatures 
above 1300° F. 


With exceptions like this in mind 
it is apparent why a considerable 
background of information is neces- 
sary to predict the performance of 


alloys at high temperatures. 


That is why INCO’S metallurgists 
are continually investigating the be- 
havior of alloys in the field and in 
research laboratories at Bayonne, 
N. J., and Huntington, West Va.. to 
make this 


available to industry through Inco’s 


more of information 


EMBLEM. OF SERVICE = "THEE 


| 67 


INTERNATION 


Wall Street, New Yo 


High Temperature Engineering 


Service. 


Their creep and rupture tests at 
temperatures as high as 2100° F. 
supply data on the strength proper- 
nickel 


studies of corrosive attack by vari- 


ties of high alloys. Their 
ous hot atmospheres, fused salts and 
molten metals provide the type of 
information that helps industry to 
select more suitable, longer-lasting 
materials for various high tempera- 


ture applications. 


When high temperature perform- 
ance is a problem to vou (tor when 
you expect it to be), Inco High 
Temperature Engineers may have 
the answer for you. They have de- 
vised a special High Temperature 
Work Sheet on which you can set 
down your problem. Write for your 


copy now. 


Send rs 2 

jor your copy 

of this new High 
Temperature W ork Sheet; 

it simplifies gathering the full 
story of your problem, 


NICKEL COMPANY, ING 


rk 5, N.Y 
OCTOBER 


1952; 
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y Lhe maker 
Het wha ren 


"In keeping 2 
andards we Wis 
~ Calcinator, Wwe chose 


‘Sicon 
der rigid p 
Vgicon' was found to have: 
1. High resistance to he 
xposed 
tree 400 to 500 F 


g lor 
Ex septional co ° 
sieen retention qualities 


In addition, , 
ood inherent’ 4 
exhesion and film sta 


qual ities of 


ith the high 
ed to attain 


erfection tests 


at when 
to temperatures ranging 


as well as 


only ‘Sicon' had 


bility." 


w.M. Milbourne, Sales Mgr.-, 


Calcinator Division 
Valley Welding & 
Bay City. Michigan 


Standard Calcinator, for utility room or 
basement location, features latest advances 
in incinerators. Finished in SICON Tan. 


Sicon 


VARNISHES - ENAMELS - 
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Boiler Co., 


Deluxe Calcinator, the 
home incinerator so smart 
looking that it can be 
ploced right in the kitchen. 
Finished in SICON White. 


SICON STANDS UP WHERE OTHER 
HEAT-RESISTANT FINISHES FAIL! 


In case after case, for product after prod- 
uct, SICON has proved to be the only 
heat-resistant finish to pass all tests—in 
the laboratory and on the production line. 


Sicon, in smart decorative colors, now 
opens up a new horizon for design engi- 
neers, because only Sicon makes it pos- 
sible to combine “eye appeal” with 
retention of color and gloss in the 
presence of sustained heat. 

No matter how rigid your heat-resistant 
finish requirement, fry Sicon, the original 
silicone-base finish that has revolution- 
ized product finishing wherever high 
temperatures pose a problem. 


[Tae 
re 
41>. S46, 


Write for brochure 
and complete 
engineering details. ~ 


en 


o 
5; a 


monufactured exclusively by 


MIDLAN 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


LACQUERS - SYNTHETICS 





cleaned, penetrant applied, excess pen- 
etrant removed and the developer 
As the developer dries, red 
indications appear at defects 

For further information circle No. 928 
on literature request card on p. 32B 


applied. 


HARDNESS TESTER: The new King 
portable Brinell hardness tester, de- 
signed especially for testing non- 
ferrous alloys, makes accurate Brinell 
tests from 62% to 1000 kg. The load 
at which tests are to be made can be 


set in the tester. When this is done, 
the machine will control the load, 
popping off automatically when the 
test Is completed. It cannot be over 
loaded, and the operator cannot influ- 
ence the load. 

For further information circle No. 929 


on literature request card on p. 32B 


“LEAK-PRUF” SOLDER: Alpha 
Metals, Inc., has announced Tri Core 
Leak-Pruf acid-filled solder, a new 
solid flux acid-filled solder for all 
metals except aluminum and magne 


sium. The Leak-Pruf feature assures 
a solder that will not leak or drip and 
does not require crimping after use 
For further information circle No. 930 
on literature request card on p. 32B 


CERMETS: Kentanium, the heat re- 
sistant metal-ceramic combination of 
Kennametal, Inc., is now being fabri- 





HASTELLOY 


CH” 


, “HAYNES” HIGH-TEMPERATURE ALLOY 





te 
a 
” 


Trade-Mark « 


Alloy X 


High Strength at Elevated Temperatures 


Excellent Oxidation Resistance 


Low Strategic Alloy Content 


Excellent Formability 


Good Casting Characteristics 























=T 




















The excellent high-temperature properties 
of Hastrevoy alloy \ ontains 
nickel, make 


this alloy a good choice for aircraft sheet-metal parts 


a new material that 


iron. chromium, and molybdenum 


such as cabin heaters. tail cones. and collector rings 


It is also being tested for aircraft nozzle vanes, both 


precision-investment-cast and fabricated from sheet 
high-temperature 


In addition, it is designed for 


applications in the chemical, petroleum, metal- 


producing, and heat-treating industries. 


HAYNES 





orks of Union Carbide and Carbon 

















relatively low content 


X has a 


Tests made 


HasTevoy alloy 


of strategic metals so far indicate that 


alloy \ has high-temperature properties comparable 
other alloys containing a higher 


to those of per 


centage of strategic metals (see graph) 


The 


wire 


new alloy is available as sheet, plate, bars, 


For addi 


tional properties data, write to our General Offices 


and precision-investment castings. 
in Kokomo, Indiana, for a copy of the new booklet 


“Hasreivoy Alloy X.” 


Haynes Stellite Company 
Union Covvite wag toss Corporation 
occ] 


General Offices and Works, Kokomo, indiena 
Sales Offices 
les Angeles —New York —Son Francisco—Tvuise 


OCTOBER 1952; 








PAGE 277 


the first 


PORTABLE 
superficial 
metal hardness 
tester! = 


— 
DIRECT READING 
ROCKWELL 15 N SCALE 70-95 


. . . based on the same revolutionary ERNST 
principle as the famous ERNST portable test- 
ers being used in thousands of top-rated 
metal producing and fabricating plants. 


WRITE NOW FOR FREE BOOKLET ET 331 
OR DEMONSTRATION IN YOUR PLANT OF 
ANY OF THESE ERNST INSTRUMENTS 
Rockwell “A” Scale Rockwell “15 N” Scale 
Rockwell “B’ Scale —_Brinell Low Range 

Rockwell “C” Scale —Brinell Medium Range 


DISTRIBUTORS 


wa 


le metal 
hardness testers 


NEWAGE INTERNATIONAL, INC 


235 East 42nd Street. New York 17. NY 
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cated into parts and shapes for gas 
Turbine blades of Kenta- 
nium compositions withstand continu- 


turbines. 


ous temperature cycling between 
1800° F. and room temperature. 

For further information circle No. 931 
on literature request card on p. 32B 


CREEP RECORDERS: A recorder 
for Baldwin lever-type creep ma- 
chines is produced by Baldwin-Lima- 


Hamilton Corp. Creep of 0.020 in. 


pear tpte rah 


produces full scale movement, 10-in., 
of the pen across the chart. Driven at 
%4-in. per hr., a 150-ft. chart roll gives 
a 300-day record. 

For further information circle No. 932 
on literature request card on p. 32B 


SPOOLED ALUMINUM WIRE: 
Spooled aluminum wire for welding 
of aluminum is manufactured by 
Weldwire Co., Inc. 
wires are triple-cleaned and precision 
10-lb. spools. 


Aluminum alloy 


layer-level wound on 


Surface cleanliness guarantees weld 





Ole) ia 


MINERAL COMPANY 


PURE METALS 


for research 
and development 


PURE TITANIUM CRYSTAL BAR 
Iodide processed, Foote pure 
Titanium (99.9% min.) is an 
important control product for 
research engineers. 


PURE DUCTILE ZIRCONIUM 
High corrosion resistance to both 
acids and alkalies, lightness (20°; 
lighter than steel), low neutron 
absorption and affinity for gases 
are among the unique qualities of 
Zirconium . . . one of the metals 
with a bright future in this 
atomic age. 


PURE HAFNIUM 
This little publicized “impurity” 
of Zirconium, a Foote production 
first, offers unusual properties for 
high quality steel, electronics 
equipment, etc. 


PURE TUNGSTEN METAL POWDER 


Carbon reduced grades of pure 
Tungsten have proven uses in car- 
bide cutting tools, and production 
of metals for surface hardening, et« 


PURE SILICON 

Highest purity available for com- 
mercial and research use, with 
impurities comprising only three 
to four parts per million 


All of these pure metals are 
available in research quantities. 
Project your product development 
plans with Pure Metals from Foote. 
Write for further information 


FOOTE 
LEADERSHIP in Lithium. 


FIRST in research and develop- 
ment of the “lesser known 
elements.” 


Ole) ie 


MINERAL COMPANY 


424 Eighteen W. Chelten Bidg, 
Philadelphia 44, Pa. 





WI [Fores seo 


That’s right, with 


@ Spray painting is no longer a hit or miss proposition. 
With the Ransburg No. 2 Process, it’s a science. 


Because the coating material is electrostatically atomized (no 
compressed air used) and electrostatically deposited, costly overspray 
is eliminated with the No. 2 Process. 

In most installations, efficiency is in the high nineties, and in some 
instances, efficiency exceeds 99%. On most production lines, the No. 
2 Process will produce 25% to 75% more pieces per gallon than any 
other spray finishing system. Efficiency is even greater when compared 
to conventional hand spray methods. 

We will welcome the opportunity of telling you more about the 
Ransburg No. 2 Process, and what it can do for you in your own 
finishing department. Write or call. 


RANSBURG ELECTRO-COATING CORP. 


\ RAMSBURG 
Indianapolis 7, Indiana 
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CARBON 
and SULFUR 
ANALYSIS 


TWO MINUTE CARBON 
ouk 
ae 


DETERMINATOR 


High degree of 
accuracy assured by 
Pe oT ae 
Se 
line, avtomatically 
maintaining atmos- 
pheric pressure, wide 
selection of carbon 
percentage scales 
Accurate within 
0.002% on low range 
Burette 


THREE MINUTE 

SULFUR 
| DETERMINATOR 
Determination in ac- 
cordance with A.S.T.M. 
specification accuracy 
within 0.002% inorganic 
or organic materials. 
Simple procedure. 


TEMPERATURE 
FURNACE 


Sturdy construction 
with HIGHEST 
QUALITY insula- 
tion. 


Ase 30310 Boats and Zircotubes to 
reduce operating cost of analysis. 

Use Dietert-Detroit Carbon and Sulfur 
Determinators for Economical Analyses 


Write to Dept. C-4 for descriptive literature 


CONTROL EQUIPMENT 


9330 ROSELAWN « DETROIT 4, MICH. 
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metal of sound quality, and precision 
spooling insures uninterrupted wire 
feed through welding apparatus. 

For further information circle No. 933 
on literature request card on p. 32B 


PRECISION GRINDER: The Frauen- 
thal grinder is a precision machine 
tool for large external, internal and 
surface grinding, as well as light bor- 
ing and turning. Having table diam- 


eters up to 140 in., these machines 
have ground to a tolerance of 0.0002 
in. on diameters and parallelism of 
faces. 

For further information circle No. 934 
on literature request card on p. 32B 


FILTER: The Sparkler Mfg. Model 
818 filter is Neoprene-lined with com- 
position plates for both acid and alka 
line plating solutions. Having a ca- 
pacity of 800 gal. per hr., the model 


requires a floor space of 30 by 42 in. 
Other models are designed for filtra- 
tion of oils and coolants. 

For further information circle No. 935 
on literature request card on p. 32B 


COPPER ALLOY: Tellurium coppe 
alloy with machinability reported to 
approach that of free cutting brass 
and with electrical conductivity 90° 
that of pure copper is available from 
Chase Brass & Copper Co. The alloy 
may be extensively hot worked, since 
addition of tellurium does not ad- 
versely affect the hot working proper- 
ties, and also may be severely cold 


Precise 
TEMPERATURE 
MEASUREMENT 


is one of the 

many applications of the 

TYPE B HIGH PRECISION 
POTENTIOMETER 


«..@ general purpose potentiometer with 

@ number of notable refinements, suiting 

it particularly to thermocouple work. 

Distinctive features include 

© Three ranges —0 to 16 millivolts, 0 to 
160 millivolts and O to 1.6 volts 

© Three reading dials—effective scale 
length of approximotely 175 feet for 
each ronge. 

© Subpanel switch and slidewire construc- 
tion for protection of contacts from dust 
and corrosive fumes. 

© Special provisions to minimize parasitic 
thermal emf's— including automatic com- 
pensation of slidewire thermals and 
gold contacts in galvanometer key. 

e Exceptional convenience in reading and 
adjustment. 

© Solid and substantial construction for 
many yeors of trouble-free service. 





This standard laboratory potentiometer 
is also well suited for meter calibration, 
for checking portable potentiometers, and 
for other critical measurements of D.C. 
potentials requiring exceptionally high 
accuracy. 

Described in Bulletin 270 


SPOTLIGHT GALVANOMETER 
FOR SHOP AND LABORATORY WORK 
e Sturdy, short period 
© Sensitive (up to 1.5 HV per mm.) 
© Multiple-refiection optical system 
© 100-Millimeter scale 
e For null or deflection measurements 
Described in Bulletin 320 


RUBICON COMPANY 


Electrical Instrument Makers 
3758 Ridge Avenue * Philadelphia 32, Pa. 























Model HOU-12363-MMB-21 Muffle Mesh Belt 
Furnace. Loading cross section 12°W x 3°H x 
63°L. Max. Temp. 2100° F 


OBTAIN MORE UNIFORM PRODUCTS 
LOWER YOUR OPERATING COSTS wedi 


HARPER MESH BELT FURNACES 


FOR CONTINUOUS SINTERING AND BRAZING 


VISIT A MORE UNIFORM PRODUCT—You will obtain a more uni- 

BOOTH formly heat treated product with Harper Electric Mesh Belt Fur- 
naces. Materials are conveyed smoothly and continuously on a 
sturdy mesh belt, through clean, unvarying electric heat, evenly 

18 5 7 distributed throughout the heating chamber, under accurately 
controlled atmospheric conditions 


at OPERATING COSTS ARE LESS—Harper Electric Mesh Belt Pur- 

naces lower your operating costs, by delivering your product faster 

METAL No valuable production time is lost in charging and discharging 

because these furnaces operate continuously with no lost motion 

4% H Ow Materials to be heated can be added at any time, and loading 

and unloading operations are facilitated. saving man hours of 

Fy : lad work. They can also be readily adapted to automatic product 
Philadelphia, Oct. 20-24 amie: camieaned 

Our engineers will be on hand to 


Harper Electric Mesh Belt Furnaces are available in several sizes 
personally discuss your furnace needs. 


to meet individual production requirements. Write, telling us of 
your requirements, and we will be glad to recommend and quote 
on equipment to your satisfaction 


HARPER ELECTRIC FURNACE CORPORATION 


DEPT. 7 39 RIVER STREET BUFFALO 2, N. Y. 
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a worked although less ductile at room 
iF IT 5 MADE temperature than pure copper. Tel- 
lurium copper is supplied in hard on 


OF METAL= half hard temper rods and bars. 


For further information circle No. 936 


BRANDT on literature request card on p. 32B 
DIFFRACTION UNIT: A compact, 
CAN MAKE iT! new X-ray diffraction unit, the XRD-4, 
e was recently announced by the X-Ray 

Cetera Dept., General Electric Co. The unit, 

designed for film techniques only, re- 


h A i 
We haven't made any flying saucers quires about half the floor space taken 


- ++ yet... but Brandt has helped many 
government and industrial manufacturers 
with both their usual and unusual* metal- 
working production problems. Brandt's 
contract manufacturing facilities mean 
assembly-line scheduling, precision 
workmanship to exacting specifications 
and on-the-dot deliveries. Put Brandt's 





“Big Three”’ to work for you. 


*Brandt was a prime contractor in the Navy's 
“Operation Mothball”’. 


by the all-purpose unit. The unit has 
a self-contained water cooler which 





eliminates plumbing and obviates con- 
densation, mineral and sediment de 
i . posits and scale obstructions. 

WRITE TODAY  S/ For further information circle No. 937 
for Brandt's fact-filled on literature request card on p. 32B 
facilities file. - 
WELDING: Erico Products, Inc., re 


ports the “Cadweld” process permits 


A QUARTER OF A MILLION 
SQUARE FEET OF MASS 
PRODUCTION FACILITIES! ... 


welding of large conductors which give 
consistent performance under ex 
tremely heavy currents and maintai: 
100°% electrical efficiency under heat 
near steel mills, in the midst of major rail, and corrosive atmospheres. One such 
application is a plating-rack jumper, 
water and highway transportation systems, a lead from power bus to plating tone 
all geared to work for you... 


se GRANDT 


BALTIMORE 
CHARLES T. BRANDT, Inc., Baltimore 30, Md. 
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which carries up to 3 million circular 


L 








A non-etching type 


aluminum cleaner 


for use in soak tank cleaning. It was 


specifically designed to remove 
for drawing, stamping, spinning 


compounds, rolling oils, marking 


better inks, crayon marks and shop dirt 
° from common aluminum alloys prior 
aluminum to spot welding, anodizing or other 
| * finishing operations. 
cleaning 
and 


deoxidizing 


A powdered acid type 

deoxidizer designed for 

efficient removal of the oxide film from 
aluminum prior to spot welding, 
anodizing or chromate finishing. It inhibits 


rapid reoxidation. DO solutions 


dissolve primary film rapidly, then reoxidize 
Write for 4 
Technical Date Sheses the metal surface slowly and uniformly 
on Cowles AM and . . . " 
DO Cleaners with an air-stable oxide film 
Prompt Shipments 
from Convenient 
Warehouse Stock 


without leaving smut residues 


Cowles Technical Service 
Glodly Furnished COWLES CHEMICAL COMPANY 
Upon Request METAL CLEANER DEPARTMENT 
7016 Euclid Avenue . Cleveland 3, Ohio 
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To obtain 
low-cost hydrogen 

for sodium 
hydride descaling... 





Cylinders take up 
minimum working space. 


In descaling sheet steel at Universal 
Cyclops, hydrogen is introduced in- 
to burners at the hydride descaling 
bath where it combines with sodium 
to produce sodium hydride. Univer- 
sal Cyclops uses Du Pont “National” 
Anhydrous Ammonia as a depend- 
able source of hydrogen—one 150- 
lb. cylinder dissociated yields the 
equivalent of 25'5 cylinders of hy- 
drogen. 

The high purity of Du Pont “‘Na- 
tional’ —99.99°; Ammonia— means 
fewer shutdowns for removing oil 


« 


Sheet steel entering hydride descaling bath at 


Universal Cyclops Company, Bridgeville, Pa. 


Universal Cyclops 
dissociates Du Pont “National” * 


ANHYDROUS AMMONIA IN CYLINDERS 
99.99% Ammonia 


deposits from catalysts used in dis- 
sociating. And the cylinders are con- 
venient to handle . . . take up little 
working and storage space. 


Du Pont “National” Anhydrous 
Ammonia is always uniform, always 
dependable, always dry—with a 
moistu.e content of less than 50 parts 
per million. It is immediately avail- 
able from distributors and stock 
points shown in the list on the oppo- 
site page. E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Dept., 
Wilmington 98, Delaware 


DU PONT 


ANHYDROUS © AMMONIA 
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DISTRICT OFFICES: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn Street, Chicago 3, Illinois 
818 Olive St., St. Lovis 1, Missouri 





Sic, u.5. oat, OFF 
080% AnaDIver3sary7 


Better Things for Better Living 
.«. through Chemistry 


Polychemicals 


DEPARTMENT 


CHEMICALS « PLASTICS 











PROMPT DELIVERY FROM 
THESE DU PONT “NATIONAL” 
AMMONIA DISTRIBUTORS 


ALABAMA 
rm F.H. Ross & Co 
CALIFORNIA 
Los Angeles 
COLORADO 
Denver 


Western Chemical & Mfg Co 


The Chemical Sales Co 
CONNECTICUT 
Waterbury 

DISTRICT OF COLUMBIA 

ashingt Henry M. Sweeny Co., Inc 


Apothecaries Hall Co 


Apperson Chemical Company 
scayne Chem. Laboratories, Inc 
Graves Bros. Refrig. Supplies Co. In 


Southern States Chemical Co 
F H. Ross & Co 
Van Waters & Rogers, Inc 
Indianapolis Wm. Lynn Chemical Co. In 
1OWA 
Cedar Rapids Cherry-Burrell Corp 
Sioux City Kennedy & Parsons C 
KANSAS 
Wichita Barada & Page. inc 
KENTUCKY 
Louisville t 
LOUISIANA 
New Orleans Whitman-Holloway-Olwier 
MARYLAND 
Baltunore Leidy Chemicals Corp 
MASSACHUSETTS 
Boston A £. Borden Co. in 
Fall River Borden & Remington Co 
Holyoke Eastern Chemicals, Inc 


nsville Mill Supply 


MICHIGAN 
Detroit Davis Supply ( 
Flint Davis Supply C 
MINNESOTA 
St. Paul 
MISSOUR! 


Cherry-Burretl Corp 


Barada & Page, Inc 
b Baraca & Page Inc 
NEBRASKA 
a 
NEW JERSEY 
Newark National Ot! & Supply ¢ 
NEW YORK 
Albany 


NORTH CAROLINA 
Charlotte 
Greensboro 
OHIO 
Cincinnati John H. Schafer. 1 
Cleveland. . | he Cleveland Brewers Supply C 
OKLAHOMA 
Oklahoma City Barada & Page, Inc 
Tulsa Barada & Page, inc 
OREGON 
Portiand Van Waters & Rogers, | 
PENNSYLVANIA 
Altoona Western Penna. Chemical C 
Pittsburgh Penna | trial Supplies C 
RHODE ISLAND 
Providence den & Remington C 
SOUTH CAROLINA 
Columbia F_H. Ross & C 
TENNESSEE 
uthern Products Co., Ir 
A.C. Rochat C 
John Bouchard & Sons C 


Barada & Page, inc 

Barada & Page, inc 
H. J. Baron Co 

Barada & Page, Inc 
Westbrook C 


UTAH 
Salt Lake City 
VIRGINIA 
Norfolk Refrigeration Suppher 
Richmond A. R. Tiller © 
WASHINGTON 
Seattle 


Lows A. Roser Co 


Inc 

Ip 

Van Waters & Rogers, inc 
Spokane Van Waters & Rogers, inc 

WISCONSIN 

Milwaukee Reichel-Korfmann C 


Plus warehouse stocks across the country 











mils. Another is an electric furnace 
lead 1.75 million circular mils to % 
by 3 lug. 

For further information circle No. 938 
on literature request card on p. 32B 


MICROHARDNESS TESTER: The 
Zeiss Hanemann microhardness tester, 
a 30x apochromatic objective with a 
Vickers diamond pyramid built into 
the front element, offers a high degree 
of responsiveness and reliability in 
fixing the point of impact. The load 


scale is observed through the micro 
scope. Measurements may be carried 
out immediately after the impression 
with no change in set-up or adjust 
ments required. The lens fits the 
Neophot metallograph. 

For further information circle No. 939 
on literature request card on p. 32B 


SPECTROMETER: Baird Associates 
direct-reading spectrometer is a fully 
automatic control-analyzer for melt 


shop production, which handles up to 
30 elements in less than a minute. 

For further information circle No. 940 
on literature request card on p. 32B 


CHROME CARBIDE: Preliminary 
applications of grade 608 chrome car- 
bide, the first of a new Series-600 
cemented chrome carbides, have been 
reported by the Carboloy Dept., Gen- 





What do you. 
know about the 


A 4/7TLE B08 A LOT 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ing remarkable results 
in the shop and in 
the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 
by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 
write for a free copy 
now. 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


ALITTLE DOES A LOT 


Climax Molybdenum Company 
500 Tift Avenue 
Bow York City - 36-N-Y- 





SEND FOR THIS FREE 
BOOKLET TODAY 
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Naturally ... you'd go to a 

pharmacist . . . a specialist who has 

the know-how. So it is with fluxes 

Special Chemicals engineers 

have been specializing in the formu- 

lation and production of hard solder- 

ing and brazing fluxes for more than 

20 years. That's why you can depend 

on KWIKFLUX for better metal join- 

ing of ferrous and non-ferrous metals 

at lower cost. Works perfectly with 

both low and high melting point hard solders and all 

types of heat applications direct, indirect and 
induction heating 


"TM. Reg 
Pat. Nos 
2,174,551 
2,196,853 
2,452,995 | 


NEW! ANTI-CRYSTALLANT 
HARD SOLDERING and BRAZING FLUX 


Only KWIKFLUX Has These EXCLUSIVE Features 

© SUPER WETTING ACTION speeds work, eliminates 
lumping or pitting of solder. Cleans, protects and 
flows into tightest fitting joints 

@ MIRACLE FLOWING SPEED — Dependable 
KWIKFLUX resists evaporation, flows faster, works 
cleaner and eliminates skip spots Melts at 780°F 
and remains stable up to 1800°F and higher 

© DOUBLE PENETRATION POWER patented phos- 
phate formula gives KWIKFLUX better bite action 
and deeper penetration 

© OBJECTIONABLE FUMES are FIXED and neutral 
thereby increasing production efficiency 

© ANTI-CRYSTALLANT prevents crystallization in 
storage 

MEETS ALL RIGID GOVERNMENT SPECIFICATIONS: 

1 $ 1121 316-4 * US 


Army 24-1121 © Air Corps #11 
Navy Z51F4A © AXS 5SO0-OLD 4-1121 * AMS #3410C 


TRIAL JAR 
Yours for the Asking! 


Try KWIKFLUX and see for 
yourself Now it saves man 
hours, materiais and money 
Prove it to yourself send 
for your FREE TRIAL JAR 

just fill in coupon. State type 
of work and mail today! 


fey SPECIAL CHEMICALS CORP. 


30 IRVING PLACE, NEW YORK 3, WN. Y. 





r 
| SPECIAL CHEMICALS CORP 
| 30 Irving Place, New York 3, N. Y. 


Dept. MP-10 


Please send FREE trial jar of KWIKFLUX with complete 
instructions 


Type of work 


Type of heat application 


| Name 
| Firm 
Address 


' 
! 
| 
I 
| 
I 
| 
Type of brazing alloy 1 
| 
| 
| 
1 
| 


ee — 
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eral Electric Co. The alloy is 83% 
chrome carbide, 2% tungsten carbide 
and 15% nickel. The material is now 
available in limited quantities in a va- 
riety of shapes for test applications. 
For further information circle No. 941 
on literature request card on p. 32B 


OIL-GAS GENERATOR: The Vapo- 
fier Corp. generator converts a light 
fuel oil into a gas that can be burned 
or controlled in the same manner as 


natural or manufactured gas. The 
equipment can be used as a standby 
source or as the primary source of 
fuel in heat processing. 

For further information circle No. 942 
on literature request card on p. 32B 


MAGNETIC FLAW DETECTER: 
Equipment of the Magnetic Analysis 
Corp. is designed for magnetic inspec- 


tion of steel bars and tubing in the 
production line during the 
processing of the material. 

For further information circle No. 943 
on literature request card on p. 32B 


regular 


FILM FIXER: A liquid fixer chemical 
as stainless as powdered fixers has 
been announced by the X-Ray Dept., 
General Electric Co. The fixer is re- 
ported to be considerably faster and 
easier to mix than powdered fixers. 
After 200 films, where powdered fix- 
ers take 6% min. to clear and 12% 





The XACTEMP PYROMETER 
makes possible better qual- 
ity control and helps to- 
ward elimination of blow- 
holes, burnouts, sand infil- 
tration and other flaws due 
to incorrect temperature... 
affords a simple, effective 
means for accurate temper- 
ature measurement of mol- 
ten, non-ferrous metals. 
Well-balanced, easy to 
handle . . . always ready 
for use and requires no 
preliminary adjustments. 

Cast aluminum and brass construction. 
Indicator is of medium resistance not affec- 
ted by thermocouple length . . . acts rapidly 

. provided with Alnico V magnet ond 
direct reading dial starting at 50° F. 43” 
stainless steel extension . . . standard 7” 
Marshall tip permits true readings below 
surface of metal. Made to give good serv- 
ice for years. Order at once to be sure of 
immediate delivery from stock. 


Catalog No. MM701 $6250 

Complete with Thermocouple . . 

Catalog No. 1449-501T Replacement 
Thermocouple Tip.....+++ 


Ask about XACTEMP PYROMETERS for all-cround 
general temperature checking. A full line of ther- 
mocouples available in stock. 


— ue VeVer* 


‘GORDON: 
$< SERVICE; >: 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls » Metallurgical Testing Machines 
Dept. 15 + 3000 South Wallace St., Chicago 16, III. 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 


ia 
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HERE ARE SOME APPLICATIONS 
WHERE SANDVIK STEELS 
ae ARE STAR PERFORMERS 


To find out more 


about SANDVIK 
Specialty Steels... 


SANDVIK 


AT BOOTH +402 
National Metal 
Exposition 
Philadelphia Oct. 20-24th 


~ Jeaturing 


COLD ROLLED, HARDENED, 
TEMPERED AWD BLUE POLISHED 
SPRING STEEL APPROXIMATELY 1/5 
THE THICKNESS OF NEWSPRINT! 


One of the things you'll see 
spotlighted at Sandvik's booth is 
Sondvik’s Super-Precision strip 
steel, cold rolled to 0006" 
(6/10,000ths of an inch)! 


f ‘200, 
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to fix completely, this liquid fixer takes 
only 4% min. to clear and 9 to fix. 
For further information circle No. 941 
on literature request card on p. 32B 


ROUGHING TOOL: A new clamp-on 
turning tool, “Hefti-Cut”, was re- 
cently announced by the DoAll Co. 
Heavy cuts, which reduce turning 
time in getting down to the desired 
diameter, are possible. The tool con- 





sists of an alloy steel shank which 
holds carbide blanks. The manufac- 
turer reports a new method of holding 
the blanks which provides rigidity and 


permits use of 60°% of the blank be- 
fore discard. 
For further information circle No. 945 


on literature request card on p. 32B 
aos erg gy keg A Darwin tool steel, used in the CARBONITRIDING FURNACE: A 
te. lraleg, Sewing rimmiag ena manner recommended by our cotantictiiag Seas bw Lindberg 
shearing. engineers, .s the positive answer features lightweight vertical radiant 
New Defecming viligh Carton winx to tool steel troubles. Darwin carries 
lamination die steel. Ale suitable  @ complete range of tool steels, 


ecnArere eeen each best in its class, each capable 
MINEOR 5%, Chrome, Air Hardening, 2 ss 
Non-Deforming. Has many desirable of performing an outstanding job. 


pelt toa a pow Check with us before you specify 


hardness. 


tubes which may be removed and re 





tool steels—we know it will be 
OHT Oil Hardening, Non-Deforming. 
Excellent machinability, minimum profitable for you. 
distortion, good resistance to wear. 
An economical steel for short-run dies. 
“MT6" The Standard "M2 Type”, 7 ’ ‘Mei ; 
igh Speed Stel. Gestgned fer © Furnished in bar stor k, billet, forging, 
superior tool and at the same time sand casting. Drill rod, flat ground 
save critical alloys. stock, tool bits. Bulletin on Request. 


placed in a few minutes. The furnace 
is a packaged unit with quench sys- 


DARWIN & MILNER Inc. SR 


For further information circle No. 946 


highest grade tool steels on literature request card on p. 32B 
2345 ST.CLAIR AVENUE * CLEVELAND 14, OHIO WIRE BRUSHES: Osborn Manufac- 


eepacseares ef turing Co. has available wire wheel 
ZIV STEEL & WIRE CO., CHICAGO + DETROIT + ST. LOUIS © INDIANAPOLIS + TOLEDO + MILWAUKEE brushes which mount directly on a 
* M.G. OPP COMPANY, NEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES © stand grinder for removal of feather 
CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT + CHARLES W. BRINGMAN, ORLANDO, FLORIDA edges left after machining. The flexi- 


bility of the brush permits it to blend 
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‘Increased production 


as much as 30% per man hour’ 
.. Says Aluminum Industries, Inc. 


“Since the installation of our new Westinghouse furnace, our maintenance 
costs have been greatly reduced—with an increase in production of approxi- 

mately 30% per man-hour. Rejects have been practically nil... greatly reduc- 
ing the factors of bent pieces and production losses that were common with 
the old-type furnace.” 

Aluminum Industries, Inc., Cincinnati, Ohio, and Westinghouse engineers 
co-operated in designing this gas-fired, conveyor-type furnace to exact Alumi- 
num Industries requirements. While the furnace was designed, manufactured, 
and installed primarily for bright-annealing automotive engine valves, it has 
also been used to bright-harden other company products—proof of its 
versatility in a specialized industry. 

Gas-fired or electric, there’s a Westinghouse furnace engineered to meet 
every heat-treating need. A wide selection of standard units are available, or 
special designs can be prepared to meet particular requirements. Get the facts 
from your nearby Westinghouse representative. Ask for the 40-page book 
B-5459, or write Westinghouse Electric Corporation, Industrial Heating 
Department, Meadville, Pennsylvania, J-10384-B 


IF YOUR PRODUCT CALLS FOR 
HEAT-TREATING...IT CALLS 

FOR A WESTINGHOUSE FURNACE 
-GAS OR ELECTRIC 


HEAT-TREATING FURNACES 
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minute surface roughness, thereby X maximum production a unit of two 

removing abrasive action on the belt. 16-in. diffusion pumps, two 6-in. 

For further information circle No. 947 ' booster pumps and a 200 cfm. me 

on literature request card on p. 32B chanical roughing pump is _ recom- 

mended. The tank can be pumped to 

: ae tomer ab on coating pressures in less than 5 min. 

RADIOGRAPH MAGNIFYER: The ei 

; ogre . : under ideal conditions. 

new Picker X-Ray Corp. Lewin Mag- “ . " , : 

: ; For further information circle No. 949 

nifyer, a clamp-on spotlight with a 2 3 

FD ; on literature request card on p. 32B 

5-in. diameter magnifying lens at- 

tached, enables the radiographer to 

examine high-density areas of radio- VACUUM COATING TANK: Na- 

graphs. The device attaches to any tional Research Corp. is introducing a 

surface or may be permanently in- new line of high vacuum equipment. 


GEIGER COUNTER: The North 
American Philips Co. now has avail- 
able a Geiger-counter attachment for 


. : Weissenberg goniometers for diffrac- 
stalled. A large tank coater, 5% ft. in diam- 


For further information circle No. 948 eter is now offered. A variety of 
on literature request card on p. 32B pumping systems is available. For 





AMLEPA-MAG:- 


tion use. The instrument is used in 
conjunction with the counting circuits 
and recorder employed with the Phil 
ips X-ray spectrometer. The conver- 
sion of the Weissenberg entails only 
attaching of a Geiger tube, angular 
position mounts and a special mecha- 
nism for oscillating the crystal. 

For further information circle No. 950 
on literature request card on p. 32B 


60 Lo 6,000 lb. BLACK FINISH: A new jet black 
finish for iron and steel, “Parco 
CRUCIBLES TO FIT EVERY MAGNESI Black”, is reported by Parker Rust 
Proof Co. The product is used in 
water solution at low temperatures. 





G AMERA-MAG fabricated steel crucibles are made of 
AMERA-MAG high heat and distortion resistant steel *. oe 
AMERA-MAG crucibles provide the ultimate in safety, 


long life, and economy. Over half-a-million have been 


produced for industry. bo TF re Sf aH 


162 L, Gr> 


"arts are immersed for 15 to 30 min 


e Learn how AMERA-MAG crucibles together with AT&F 
Co.'s practical engineering can help solve your magne- 
sium melting and casting problems. Write or call for 
further information. 


in the noncaustic processing bath 
After rinsing, drying and oiling or 
waxing, the finish is ready for service. 
“Teadematk Registered For further information circle No. 951 


U.S. Patent No. 2467701. on literature request card on p. 32B 
Canadian Patent No. 463381 


CHILLING UNIT: A modification of 


the chilling chamber of Sub-Zero in 
TANK & FABRICATING CO. dustrial chilling machines to 


chilling machines to obtair 
2204 Seranton Road, Cleveland 13, Ohio complete circulation of the convectio 
1 in the chamber six times pe 

Telephone MA 1-6296 = F 


minute, has been announced by Sub- 





] 
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L. R. KERNS 


specialized industrial lubricant 
engineering service 


Take advantage of Kerns’ background 
and experience in both civilian and defense 
production in the metalworking industry. 


Stop in and discuss your problems 
with our engineers at the 


National Metal Exposition. 


L.R. Kerns offers specialized engineering service for 
Drawing Compounds 
Forging Compounds 
Machining Compounds 
Grinding Compounds 
Cleaning Compounds 
Rust Preventives 
Cling Oils 


Specialized Greases 


L. R. KERNS COMPANY 


2657 East 95th St. Chicago 17, Illinois 
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' 


Batch type furnace for the heat treating of 
aluminum alloys—consists of atmosphere type 
burner mounted on the lewer end of the duct 
which is for recirculating the air back into 
the furnace. Garden City high temperature 
fan is standard equipment for recirculating 


Selleewe \NDUSTRIAL 


2626 Crane 


Est. 1910 


| 

4 an F 4 

the heated air. This method of heating holds 
temperature with little or no variation. Mount- 
ing the burner in the duct, eliminates the 
necessity of an extra heating unit... .Send us 
your heat treating problems ...our engineers 
will make a proposal without obligation. 


FURNACE COMPANY 


Detroit 14, Michigan 








RESPONSIBLE POSITIONS in FUNDAMENTAL and APPLIED 


METALLURGICAL RESEARCH 


AT THE 


OAK RIDGE NATIONAL LABORATORY 
AND OUR OTHER 


ATOMIC ENERGY 


INSTALLATIONS 


PHYSICAL METALLURGISTS 
PHYSICAL CHEMISTS (Ph. D.) 
SOLID STATE PHYSICISTS (Ph. D.) 
WELDING ENGINEERS 








TY LIFE 


TECHIOCAL PERSONNEL OFFICE 
CARBIDE and CARBON CHEMICALS COMPANY 


a division of 


UNION CARBIDE and CARBON CORPORATION 
POST OFFICE BOX P, OAK RIDGE, TENN. 
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Zero Products. The modification is 
available on 
standard models. 

For further information circle No. 952 


on literature request card on p. 32B 


special size units and 


STUD WELDER: Graham Manufa 
turing Corp. has added a new portable 
stud welder to its line. The welder 
requires only an electrical connection 


Electric 


440 volts a-c. can be 


for operation. power in 110, 


220, o1 used. 





Wattage pull is low. Construction of 
the stud holder provides a wide vari 
ety of stud sizes and shapes, includ 
ing hooks, and headed studs in sizes 
up to ‘ in. diameter. 

For further information circle No. 953 


on literature request card on p. 32B 


ULTRASONIC TESTER: Ultrasoni 
inspection for flaws in a wide variety 
of materials can be accomplished with 


the Reflectoscope manufactured by 


This portable 
rapid testing of 


Sperry Products, Inc. 
instrument permits 
inaccessible equipment and structures 
For further information circle No. 954 
on literature request card on p. 32B 


D-C CURRENT SUPPLY: An elec 
tronic constant current supply which 


provides a steady d-c. source from 


an a-c. line, has been introduced by 
Weston Electrical 
Designed primarily for use 


Instrument Corp 
with pr 
tentiometer indicators and controllers 
standardization i 


where automatic 
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OPERATING CYCLE 


YOUR SMALL PARTS... 


DEGREASER 


Visit Us at the Ne- 
tional Metals Exposition, Phila- 
delphia, October 20-24. We'll 
be in Booth 1849. 


degreased automatically—at lower cost! 


Designed for cleaning small parts, both ferrous and non- 
ferrous, in basket loads, the Detrex Gyro Degreaser elimi- 
nates the need for overhead hoists and does the work of 
conveyorized equipment costing twice as much. It occupies 
a small floor space . . . yet thoroughly and economically 
cleans up to 40 work loads per hour with a capacity up to 
50 pounds per basket. The Gyro Degreaser is automotic— 
your operator's time is free for loading and unloading. 


Work baskets are loaded through a door in the front of the 
machine onto a wheel-type rotary conveyor. Each basket 
passes through four cycles as illustrated above: (1) Load and 
unload; (2) Dwell; (3) Solvent cleaning; (4) Drain. Because 
the baskets remain in each position for a controllable time, 
the work is cleaned uniformly and solvent vapors are re- 


tained in the machine during unloading. 


The Gyro affords ideal working conditions and maximum 
solvent conservation since it will operate only with the loading 
door closed . . . all operations are totally enclosed and cross 


drafts are completely eliminated. When the loading door 


is opened, the machine is vented by natural draft away 
from the operator. 


Gyro degreasers are manufactured by Detrex in standard, 
steam-heated models for spray or immersion cleaning. The 
cycle time is variable to suit the requirements of the work. 


Detrex, the originator of modern solvent degreasing, also 
builds many other types of standard and special purpose 
degreasers. An experienced field engineer will survey your 
needs and make recommendations without charge or obli- 
gation. For information write today to Detrex Corpo- 


ration, Box 501, Detroit 32, Michigan. 
0-2 


CORPORATION 


DEGREASERS © DEGREASING SOLVENTS © WASHERS 
ALKAL! & EMULSION CLEANERS © ORYCLEANING EQUIPMENT 
PHOSPHATE COATING PROCESSES 


For Better, More Economical Cleaning Use PERM-A-CLOR, The Original Highly Stabilized Degreasing Solvent 
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WHAT’S 
YOUR 
GUESS 
? 


HOW MANY ITEMS DOES A METAL 
SUPPLY HOUSE MAKE AVAILABLE 
FOR YOU? 

Booth Number 1283 at the Metals 
Show will give you a surprising 
and profitable answer — October 


20th to the 24th. 





WHITEHEAD 


METAL PRODUCTS COMPANY, INC. 
303 WEST 10th ST., NEW YORK 14, N.Y 


BRANCHES 
PHILADELPHIA * HARRISON WN. J. * BALTIMORE 
CAMBRIDGE, MASS 


BUFFALO SYRACUSE 
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not feasible or where batteries are 
not desirable, it can also be used with 
resistance thermometers, strain gages, 
or other devices requiring constant 
d-c. current. Operating from 115-volt 
supply, the standard unit has a 10-ma. 
output at 1.4 volts d-e. 

For further information circle No. 955 
on literature request card on p. 32B 


INDUCTION COMBUSTION FUR- 
NACE: Harshaw Scientific’s new Leco 
IH-15 induction furnace combines a 
single-tube carbon furnace and a sin- 
gle-tube sulphur furnace with one 


power source. Power is directed to 


one combustion tube at a time, allow- 
ing one sample to be burned while the 
other is weighed and loaded. The unit 
can be equipped to analyze sulphur or 
carbon from both sides. 

For further information circle No. 956 
on literature request card on p. 32B 


CUT-OFF WHEEL: The Allison Co. 
wheel for cutting refractory brick has 
an entirely new combination blotter 
and arbor hole bushing to provide 
simple, trouble-free mounting, with 
extra protection to both the wheel and 
the spindle. 

For further information circle No. 957 
on literature request card on p. 32B 


MICROPHOTOMETER: National 
Spectrographic Sales Corp. has ar 
nounced a new microphotometer, the 
“Spec-Reader”, designed for qualita- 


tive, semi-quantitative and high-accu 
racy work. The large viewing screen 
permits easy viewing in a normally 
lighted room. 

For further information circle No. 958 
on literature request card on p. 32B 


WELDING HEATERS: An electri 
tubular heater for welding steel pipe 
and plate has been announced by the 
Edwin L. Wiegand Co. For straight- 
line welds, heaters are bolted to tack 
welded studs about 6 in. from the weld 
line. Special heater shapes are used 


to fit the heat to other weld contours. 
Heater elements are triangular ir 
cross section, one flat side being in 
contact with the work. 

For further information circle No. 959 
on literature request card on p. 32B 


HEAT TREATING FURNACE: The 
Sentry Co. Model Y electric furnace 
is conveniently adaptable to the pro 
duction hardening of molybdenum 
high speed steels, an operation of spe 
cial interest in days when molybde 
num steels must be substituted for 
tungsten types. 

For further information circle No. 960 
on literature request card on p. 32B 


SALT BATHS: The A. F. Holden (¢ 
has announced a new series of six 
neutral salt baths with additives 


These baths do not require hour! 


yul 
rly 





You'll meet 
this man at the 
Metal Show 


THE TURCO MAN... or more specifically 
the Turco chemists, technicians and 
service engineers who collectively are 
the “Turco man”... will be on hand at 
the Metal Show. Talk to the Turco 

man about metal inspection, cleaning. 
phosphating and other surface-active 
chemistry applications in your processes. 
He can supply well-researched, 
experience-tested answers. 


KEEP THIS UNDER 
YOUR TURBAN BUT... 


TURCO has some interesting new and 





improved products to show you including... 


* Actual job samples of DY/CHEK and 
CHEK-SPEK—Turco’s time- and money- 
saving dye penetrant flaw inspection 
methods. 

* Samples of TURCOAT—Turco’s new 
phosphating processes which clean and 
passivate in one operation...eliminate 
complex control system. 

* First showing of TURCO-KLENE and 
TURCO-SOLV...Turco’s new safety sol- 
vents with constant flash point of 170° F. 





| 


TURCO PRODUCTS, INC. 
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ELEMENTAL BORON AND BORIDES 
IN COMMERCIAL QUANTITIES 


Up to the present time pure elemental boron and pure 
borides have been available only in small laboratory quantities. 

Today for the first time, Boron, of 99'¢ purity, is available. 

Also available are 99°¢ pure Borides of the following 
elements: 

TANTALUM + TUNGSTEN + TITANIUM 
CHROMIUM + ZIRCONIUM + THORIUM 
MOLYBDENUM - COLUMBIUM + ALUMINUM 
LANTHANUM - SILICON. 


Both the Boron and the Borides are available in quantities 
large enough for use in factory production, or in large scale 
pilot plant development. 


Moderate quantities shipped immediately from stock 


FULL DETAILS AT METAL SHOW 


BOOTH 923 
COOPER METALLURGICAL ASSOCIATES 


Mail Address: 
P. O. Box 1791 
Cleveland 5, Ohio 


Laboratory: 
13600 Deise Ave. 
Cleveland 10, Ohio 














ANEW & BOOK 


ELEMENTS OF 
HARDENABILITY 


By M. A. Grossmann 


The author of this important book brought 
practical experience and sound judgment 
to bear upon modern concepts of harden- 
ability. The four sections are illustrated 
with 111 graphs and charts to insure clarity 
of presentation. 164 pages; $4.50. 


Published 1952 


American Society for Metals 


7301 Euclid Avenue «+ Cleveland 3, Ohio 
EE 
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rectification to maintain the bath at 
full strength. According to the man 
ufacturer, the new formulations result 
in less dragout and extended electri 
cal life. 

For further information circle No. 961 
on literature request card on p. 32B 


COMBUSTION SAFETY SYSTEM: 
Centralized combustion safety equip- 
ment for 2 to 16 burners can be 
accomplished with the new “Protect 
O-Glo” system recently introduced by 
Minneapolis-Honeywell Regulator Co» 


Individual flame-detecting relays 
each burner are housed ir 

cabinet. Detector and relay ciré 
shut down fuel supply in the ever 
flame failure at the burne1 

For further information circle No. 962 
on literature request card on p. 32B 


PHASE CONTRAST METALLO- 
GRAPH: The compact and versatil 
Reichert universal camera microscope 


can now be supplied with an acces 


sory permitting the examinatior 
metals in phase contrast. This instru 
ment is available through William J 
Hacker and Co., Ine. 

For further information circle No. 963 
on literature request card on p. 32B 








... contains a wealth of information packed 


pictorially into 28 attractive pages . . . write 


for your copy and see us at the Metal Show 
— Booth 1250. 





-e ys 9G wees AMER ROAD @ Cleves iwsess OH! O 





rs HOWARD... 





AT THE (ASM SHOW! 








Once again, HOWARD will be on hand at the ASM show in Philadelphia from 
October 20th to 24th. Our exhibit in Booth No. 501 will display the cast products 


that make “castings by Howard” the symbol of highest quality in foundry pro- 
duction. 


Howard engineers will be in attendance to discuss any casting problem, whether 
in aluminum, magnesium, bronze, alloy steel, semi-steel, grey iron, nodular 
iron, or the new magnesium-thorium alloy. They will show and describe the 
latest in molds and dies, and will discuss Howard's precision investment castings 


Howard Foundry products are precision-made to meet commercial and military 
requirements. We would like you to drop in and see some of our work. “Talk 
shop” with our engineers . . . they'll be waiting for you. 


HOWARD 








CASTINGS 





FOUNDRY COMPANY 


General Offices: 1704 North Kostner Avenue, Chicago 39, Illinois 
Plants at: CHICAGO = «>—s« INDIANAPOLIS + LOS ANGELES + MILWAUKEE 


“We like to be known by the customers we keep.” 
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No Problem/’s Too Tough 
yn Oh” BRECISION 


In producing these aluminum die castings for the— 


Kectoriaales na MERC-0-MATIC 


Torque converter and automatic transmissions (designed and 
engineered by the Ford Motor Co. and Borg-Warner Corp.), 
Precision Castings Company solved these problems 


® Adapting the original designs so that these parts could be die cast— ® Delivery of castings requiring little or no machining 
considerably reducing the cost of each 
® Production of castings with extremely close tolerances 


YSuperior die making skill and casting techniques made possible the pro- 


® Assurance of an unfailing s ly of castings in o short-s ly metal 
duction of castings requiring highly complicated coring methods ’ g supply ing upply 


market through Precision’s research and development of a high strength 
alloy to ASTM and SAE specificotions using secondory aluminum 


Since 1909 the name “PRECISION” hos been the 
symbol of highest quolity in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y 


Syracuse, N. Y. - Cleveland, O Kalamaz Mich 
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ELEVATOR FURNACE NEARS 10 YEARS SERVICE OF CONSISTENT, ACCURATE TREATMENT OF HIGH-QUALITY ALLOY SHEET. 


Reynolds Metals Co. 


Says “G-E Furnaces 


‘Meet Heavy Schedule, Need Few Repairs” 


Their Listerhill, Alabama, plant is now operating at full 


capacity to meet the ever-increasing demand for alu 
minum. And to meet this high production schedule, 
Reynolds depends on many types of G-E electric fur 
naces for annealing, aging and solution heat-treating. 

MR. M. A. J. PHILLIPS, Reynolds Vice-president, says, 
*‘We are very pleased with the dependable service our 
G-E furnaces give with little downtime.” One of his engi- 
neers adds, ‘‘Uniform heat distribution is very important 
in aluminum heat-treating, and the consistent high 
quality work our G-E furnaces turn out proves the 


importance of properly locating heating elements and 


SEVEN DAYS A WEEK this roller-hearth furnace works around 
the-clock to heat and spray-quench bars and rods at 950 F 


designing the circulation equipment to fit the loads.” 
ALUMINUM FABRICATORS, as well as prime producers 
like Reynolds, can profit by using G-E furnaces for their 
heat-treating operations. 

TAKE ADVANTAGE of G-E experience in heat-treating 
of aluminum. Call the nearest G-E sales office for the 
services and recommendations of their experienced In 
dustrial Heating Specialist on your heat-treating prob 
lem. General Electric Company, Schenectady, N.Y. 


GENERAL @@ ELECTRIC 


100 TONS PER CHARGE are annealed in this metal-lined truck 
furnace. Highest-quality stock results from uniform heating 








THE WELDING OF © 





é = THE McKAY COMPANY 
t y 403 MCKAY BUILDING, PITTSBURGH 2, PA 
LY) 4 


AS WELDIWG ELECTRODES - COMMERCIAL CHAINS 
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YOU CAN RELY ON GALILEO 
FOR RAPID, PRECISE 
MEASUREMENTS IN 

PRODUCTION CONTROL 
AND RESEARCH 


Exhibit Space No. 115 


OPPLEM COMPANY, INC. 
352 FOURTH AVENUE 
pew vege err? 
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for 34 CONSECUTIVE Years | 


GENERAL ALLOYS uHAS BEEN THE LARGEST 
AND ONLY CONTINUOUS ALLOY CASTING EXHIBITOR 
AT THE NATIONAL METAL SHOWS 


YOU WILL FIND US AS USUAL 


°Qut in front at the Main Entrance” 
AT THE NATIONAL METAL SHOW IN PHILADELPHIA 


where the continuing ADVANCE in G.A. DESIGNS for increasing 
Defense Production, as well as the Casting Quality, reflecting continuing 





and accelerated Research & Development in Process Control, is best 
SEEN, to be fully appreciated. 


GENERAL ALLOYS COMPANY, BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS”’ 


BRANCH BALTIMORE BUFFALO DENVER HOUSTON 
Gathmana ind. Corp R. €. Lynd Tracy Jarrett William E. Brice Co 
13 Park Ave ' oma Ave 3501 Valleje St 1512 Pease Ave 


5 
OFFICES BIRMINGHAM micago DETROIT INDIANAPOLIS 


oua’ General Alleys Co eo enera’ oys 
AND 544 American Life Bids iehigan Ave 3-147 Gen’! Motors Bidg 2302 WN. Meridian St herch St 
FORT WAYNE MILWAUKEE PHILADELPHIA 
i All ° ide Geo. 0. Desautels Co Walt Gerlinger, Inc john P. Clark Co 
REPR ESEN- est Fi it 1211 St lair Ave 416 Utility Bide 610 West Michigan St 1428 South Penn Square 
TATIVES PITTSBURGH ST. Louis 
r 











fab 3 IF THE STOCK IS FLAT 


MICRO-POLISH 
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AUTOMATIC 


can automatically finish your job faster, 
better or cheaper regardless of size, shape 
or material. 


Murray-Way, “engineered-to-the-job "", Micro-Polish equip- 
ment is now being used the country over in every type of 
application, on every conceivable kind of material. 


Micro-Polish is an amazingly versatile and consistently suc- 
cessful automatic polishing method useful on any job from 
the prepolishing of low grade steel sheet, to meet high 
quality job specifications, to the production sharpening and 
polishing of pruning tools. 


Micro-Polish can precision finish any size, shape or length 
of sheet, strip or blanked stock in ferrous or non-ferrous 
metals, wood, fiber, plastic, rubber or leather, by wet or 
dry process. 


The typical Micro-Polish equipment shown here demon- 
strates how Murray-Way engi s have adapted the process 
to individual job requirements. 





A Micro-Polish giant used in reclamation grinding of steel strip. 
One of our smaller units used in polishing narrow bi-metal stock. 


A versatile unit using belt conveyor to polish a variety of fiat stamp- 
ings and forgings. 


A space saver unit for polishing fiat bor stock. Two heads and two 


grades of belt grain accomplish the complete job without rehandling. 


Murray-Way engineers will gladly show you how this time and 
cost saving method can improve 
your polishing operation. 


AY THE MURRAY-WAY CORPORATION 


POST OFFICE BOX 180 — BIRMINGHAM, MICHIGAN 


POLISHING BUFFING GRINDING EQUIPMENT 








Bottery of DT (Pot Type) Gas Fired Fur 
naoces heat treating 20 MM shell coses 


Bottery of Despotch recirculating Furnaces 
for aging oluminum castings 


Aluminum Heat 
Treating FURNACES 


Wherever the solution heat treating of aluminum plays a prominent part in 
production operations, more and more plants are turning to DESPATCH built 
furnaces for better uniformity, speed-of-quench and economy 


The DESPATCH bottom entry, quick-quench furnace shown, is being used in 
the aircraft division of a large West Coast manufacturing firm for the solution heat 
treating of aluminum aircraft parts. Developed by DESPATCH engineers especially 
to meet rigid Government schedules and airforce specifications, this furnace is 
one of several that have been designed, built and installed by DESPATCH for 
major plants throughout the country, now engaged in Defense Production 
RAPID QUENCH —less than 10 seconds: Electrically heated, the furnace has a 
temperature uniformity within + 5°F., and a temperature range up to 1250°F. The 
time consumed from work chamber to quench pit is less than 10 seconds. Doors 
and elevators are interlocked and air operated. Capacity of work chamber is 600 
Ibs. of aluminum plus supporting steel 
DESPATCH CAN HELP YOU: Today, more than ever before, you need speed, plus 
uniformity and economy in all your heat processing operations, and DESPATCH 
can help you achieve all three. Don’t let a defense contract pass you by because 
you haven't adequate heat treating equipment to execute it 


CALL, WRITE OR WIRE NOW! to Dept. P. 


DESPATCH engineers are ready to talk things over with you 
offer advice, or design, build and install the proper equipment 


FIFTIETH ANNIVERSARY for your plant. There is a resident engineer near you, who will 


Ok. PATCH 


OVEN COMPANY 


assist with your heat treating requirements 


OCTOBER If 
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NIALK” TRICHLORethylene 
is your best buy for Fast, 
Low-Cost metal degreasing 


1. QUICK ACTING... Cleans and dries in record time. And after 
rapid degreasing of surfaces, metal is warm, dry and ready 
for further processing. 


SAVES MONEY ON POWER... Low boiling range means quick 
vaporization. Can be heated by gas, steam, or electricity. 
Produces a concentrated vapor at only 188°F. 


SAVES MONEY ON SOLVENT... High vapor density means 
proper vapor level will be maintained in the degreasing 
machine. Result: more efficient cleaning with low solvent 
loss. 


NON-FLAMMABLE... At room temperature there’s no worry 
about fire when you take the ordinary precautions required 
in the handling of any chlorinated hydrocarbon. 


STABLE... NIALK TRICHLORethylene can be used for all- 
purpose degreasing. 


6. ECONOMICAL .. . Completely re-usable after distillation. 


Make sure your metal parts are 100% grease-free. NIALK TRICHLORethylene 


leaves them clean, warm, dry, ready for immediate electroplating, painting, enameling, 


lacquering, rustproofing, heat treating, pickling, inspection or assembling. 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, N. Y. 


NIALK Liquid Chlorine NIALK Caustic Potash . NIALK Carbonate of Potash . NIALK Paradichlorobenzene 
NIALK Caustic Soda . NIALK TRICHLORethylene . NIAGATHAL® (Tetrachloro Phthalic Anhydride) 
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Tooling or 
Re-tooling 7 


L&N FURNACES HELP TOOLS 
PRODUCE MORE 


e Shown here are the tools and dies of some of the 
literally hundreds of firms that have found how to 
cut tool costs with Vapocarb-Hump Hardening and 
Homo Tempering Furnaces. 

Butcher & Hart Co., Toledo, for instance, gets 
the uniform heating it needs to avoid distortion of 
the recessed head of cold-heading dies like the one 
shown. 

The special gears of Sonoco Products Co., Harts- 
ville, S.C., are heated with the uniformity needed 
to preserve their firm, true-running fit. 

Towle silverware dies leave the Homocarb fur- 
nace with never a particle of scale in their intricately 
carved detail —need none of the stoning and other 
time-consuming hand finishing that would be re- 
quired if scale had developed 


Heat-Treating Costs Least, Adds Most to Tool Life 

A cost analysis of the simple punch and die set 
shown above gives a picture of the relative costs 
of tool-making and of heat-treating, in producing 
a complete tool. 

The toolmakers who shaped and assembled the 
punch and die used machine tools worth $31,000, 
beginning with the cutting off of the steel and end- 
ing with the final filing. And, the tool-making time 
was 21 man-hours. 

The heat-treater, on the other hand, used Vapo- 
carb-Hump Hardening and Homo Tool Tempering 
equipment costing, complete with controls, only 
$5,500; and he did both jobs in 3 hours, 


In other words, heat-treating represents only 
one-sixth of the total tool cost, yet it is largely re- 
sponsible for the future performance of the tools 
This is a typical example of the familiar fact that 
it pays to give the heat-treater precision equipment 
in both furnaces and controls. Whether you're 
tooling or re-tooling, the heat-treat’s comparatively 
small cost can make a big difference in tool life 

A letter or call to our nearest office, or to 4927 
Stenton Ave., Phila. 44, Penna., will bring complete 
catalog information or put you in touch with an 
experienced heat-treat engineer, as you wish. 


CAREER OPPORTUNITIES AT L&N 


Expansion program of this long-established firm 
has many features to attract outstanding recent 
graduates in engineering and science. Oppor 
tunities are in sales field engineering, product 
and application engineering. research, adver 
tising, market development. Widely-respected 
policies assure recognition of progress and 
achievement. Address Personnel Manager for 
preliminary interview at nearest of 17 L&N 
offices 


eteeeeeeeeeeeeeeeeeeee 
Peeeeeeeeeeeeeeeeeeeeee 
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INSTRUMENTS | 


AUTOMATIC CONTROLS + FURNACES 


Iri, Ad T6208 
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THER-MONIC 


INDUCTION, DIELECTRIC & FOUNDRY 
CORE BAKING EQUIPMENT 








Vist 


THER-MONIC’s 
Booth #1GT0 tn the complete exhibit at the 
NATIONAL METAL SHOW! 
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King Pin HARDENING 
at the rate of 750 per hour! 


King Pin size, 5-516” x 13/16". Specified hardness, 59-60 
RC, and a Case of .100 to .125 obtained automatically! 
Operation included injection, rotation, heating, water quench- 
ing and ejection. Production rate of 750 per hour is attained 
by above illustrated THER-MONIC Work Table, developed 
especially for Chrysler Corporation. It is hooked-up to a 50 
K.W. Model 2800 THER-MONIC Generator. 

For more than a decade, Induction Heating Corporation has 
been designing and building specialized heat treating 
systems for the automotive and metal working industries. 
Water and oil pump shafts, automatic transmission and 
starter shafts, etc.—in fact, any component that can be 
processed progressively or selectively—are now being 
more uniformly heat treated by THER-MONIC-devised 

Work Tables and Generators . . . in less time and at less 

cost, with unskilled manpower in a minimum of space. 


Enlist the services of our engineering and labora- 
tory staffs. They will be glad to apply their 
know-how to your brazing, hardening, 
forging and annealing problems. 
Inquiries invited! 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE - BROOKLYN 11, N. ¥. 


Largest Producers of Electronic Heat Treating Equipment 











SOLVENTOL 
RESEARCH 
ORIGINATED 





SOLVENTOL CHEMICAL PRODUCTS, INC. 


DETROIT 3 , MICHIGA 





the Poor Indian in his Wigwam 


had no Knowledge of 
imViaD 


‘ARTIS 


bat KNOWLEDGE has come to light for 


At the Metal Show in Philadelphia, you will want to 
learn how Rare Earths can be most useful to you. 
MCA representatives will be there to give any advice 
or help that you need. 

RARE EARTHS are going iuto many new uses 
of metallurgy, ceramics, and chemistry. Now that 
the Molybdenum Corporation has opened up huge 
natural deposits within the United States, Rare Earths 
are in fact no longer rare. 

MCA engineers have pioneered in the development 
of new uses. We have factual evidence of the results 
obtained. Production facilities are adequate for any 
requirement. May we have opportunity to discuss 
applications of possible advantage to you? 

As a supplier of Molybdenum, Tungsten, Boron, 
and other alloying elements, the Molybdenum Corpo- 
ration invites and solicits correspondence. 





STAINLESS STEELS | 


pol 7 <C NoDULAR TH 


COATINGS 














AUTOMOTIVE STEELS 


AMERICAN Production, American Distribution, 
American Control, Completely Integrated 
Offices: Pittsburgh, New York, Chicago, Cleveland, 
Detroit, Los Angeles, San Francisco 
Sales Representatives: American Steel and Supply Co., 
Chicago; Edgar L. Fink, Detroit; Brumley-Donaldson 
Co., Los Angeles, San Francisco 


Subsidiaries: Cleveland-Tungsten, Inc., Cleveland, O.; 
General Tungsten Manufacturing Co., Inc., Union 
City, N. J 


Works: Washington, Pa.; York, Pa. 





CORPORATION OF AMERICA 
Grant Building Pittsburgh, Pa. 


MOLYBDENU 
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cu VERAMUTY 


for Research and Production 
—RCA VACUUM UNIT 


Pine IS A DEPENDABLE vacuum 
equipment—offering the flexibility 
you must have for research applications as 
well as the speed and convenience you 
need for production work. 


MEETS VARIED REQUIREMENTS OF RESEARCH 
Providing a ready means of performing any 
studies at reduced pressures or in special atmos- 
pheres, the RCA Vacuum Unit gives the research 
scientist a truly flexible tool to meet a variety of 
vacuum problems. It may also be used for “shad- 
owing” specimens for light and electron micros- 
copy. 

APPLIES COATING WITH PRODUCTION SPEED 
The RCA Vacuum Unit combines operating 
speed (only 7 minutes to 0.1 micron Hg) with 
electro-magnetic valving which eliminates heat- 
ing and cooling delays of thermal pumps -— per- 
mits immediate reopening, fast recycling. 
Completely interlocked for safety and equipped 
with 3 pairs of filament supports and an eight- 
een-inch bell-jar, the RCA Vacuum Unit is widely 
used for coating lenses, crystals, and plastics. 

AVAILABLE FROM STOCK 
RCA Vacuum Units are quantity produced for 
stock, eliminating the delays normally associated 
with custom-built equipment. 


NATION-WIDE SERVICE 
Complete maintenance contracts for RCA 
Vacuum Equipment—covering installation, regu- 
larly scheduled check-ups, emergency service, 
and parts replacement—are available through 
the RCA Service Company, a nation-wide organ- 
ization of highly skilled electronic specialists. 





t! 


For INFORMATION on RCA vacuum systems—or any member of the 
RCA Scientific Instrument family—write today to Scientific Instru 
ments, Dept. 72), Radio Corporation of America, Camden, N. J. 


SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, H.J. 
in Canede: RCA VICTOR Company Limited, Montreal 
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For the Best in Performance and 
Economy in Salt Baths Use 


HEATBATH 


Salt Baths for All Heat Treating Jobs 
from 300°F. to 2500°F. 


Neutral Hardening ¢ Liquid Carburizing © Tempering 
Annealing—Ferrous and Non-Ferrous °* Austempering and Martempering 


Liquid Nitriding °¢ High Speed Hardening ¢* Pre-Heat and Quench Salts 
Copper & Silver Brazing °* Metal Blackening — Steel - Copper & Brass - Zinc 


For Maximum Economy and Service 
Life . . . Investigate and Use 


HEATBATH 


Scale Free! Clean! Bright! 


Originators of the PENTRATE PROCESS 
Famous Black Oxide Finish for Iron and Steel 





29 Years of Service to Industry 


HEATBATH CORPORATION 


SPRINGFIELD 1, MASS. 


Phone, write or wire our nearest representative 


PERRY C Re - e ay ROY J. DUNHAM G. DONALD HOLLINSHEAD PENTRATE alee SERVICE 
247 Ridgewe ae #05 South M ' Buil a5 lympic Biv 
West Hartfo rd Ce ctieut Clawson Los Angeles, California 
— HALL C. BROWN BALCOLe £ recur WILLIAM J. MICHAUD CO LTO R _ Benton & COMPANY 
Bo = 3 1904 uth _— md Av ast Cath St West 87 ddis eee 
Clas to New Jersey Park Hider w t ontreal anada Sieectond . Oh 
mane ’ otKer T. N. HOLDEN tee sae McCRABB write LIAM G geire 
199 Bea 233 


317 pee — ide 
Br pokline “ss "he St. Le 22, Missouri 


Trotwood. Ohic 


Prompt delivery from stocks in 


Detroit Cleveland Chicago Los Angeles Springfield 
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AMERICAN SOCIETY FOR METALS 


COMMITTEE ON REFRACTORY 
MATERIALS AT HIGH 
TEMPERATURES 


Rocer A. LONG 
(Committee Chairman) 
Chief, Metallurgical Branch 
National Advisory Comm. for 
Aeronautics 
Cleveland Hopkins Airport 
Cleveland 11, Ohio 


Ray T. BAYLess 
(Committee Secretary) 
Assistant Secretary 
American Society for Metals 
7301 Euclid Avenue 
Cleveland 3, Ohio 


G. M. AULT 
National Advisory Comm. for 
Aeronautics Laboratory 
Cleveland, Ohio 


We. L. Bapcer 
General Electric Co 
Gas Turbine Division 
Lynn, Mass. 


K. M. BartLetr 
Thompson Products, Inc 
23555 Euclid Avenue 
Euclid 17, Ohio 


Howarp Cross 
Battelle Memorial Institute 
Columbus |, Ohio 


Agtuur W. F. Green 
Allison Division 
General Motors Corp 
Indianapolis, Ind 


J. J. Harwoopo 
Office of Naval Research 
Dept. of the Navy 
2710 Bidg. T-3 
Washington 25, D. C 


WILLSON HUNTER 
National Advisory Comm. for 
Aeronautics 
Cleveland 11, Ohio 


B. JOHNSON 
Wright-Parterson Air Force Base 
Dayton, Ohio 


E. PEKAREK 
Thompson Products, Inc 
23555 Euclid Ave. 
Euclid 17, Ohio 


BENJAMIN PINKEL 
National Advisory Comm. for 
Aeronautics 
Cleveland 11, Ohio 


Joun C. REDMOND 
Kennametal, Inc 
1 Lloyd Avenue 
Latrobe, Pa 


Howarp Scott 
Westinghouse Electric Res. Labs. 
East Pittsburgh, Pa 


F. YNTEMA 

Fansteel Metallurgical Corp 
2200 Sheridan Road 

N. Chicago, Ilinois 


EXECUTIVE OFFICES 2 730! EVCLIO AVE 


CLEVELAND 3,O0HIO 


CABLE ADORESS “ASM CLEVELAND” 


AS 
7 


CONFIDENTIAL SESSIONS 
REFRACTORY MATERIALS FOR HIGH TEMPERATURES 


You are cordially invited to make application to attend the two-day confidential 
conference on Refractory Materials for High Temperatures to be held under the auspices 
of the American Society for Metals at the Carter Hotel, Cleveland, Ohio, on 

Monday, November 24, 1952 
Tuesday, November 25, 1952 


This meeting is held to provide an opportunity for the presentation and discussion 
of classified information that qualified engineers need to know in the performance of 
their jobs and in the best interests of national defense. 


The preliminary program for this meeting is outlined on the next page. The variety 
of the subjects listed and the high qualifications of the speakers are assurance that the 
program will be an outstanding success. 


This conference, while under the auspices of the ASM, is not limited to ASM 
members but to all individuals who can comply and who file in advance security 
qualifications. 

Security regulations require that attendance at this‘ meeting must be limited to 
citizens of the United States who possess evidence of current clearance through “confiden- 


tial” by the Air Force, Navy, Research and Development Board, Atomic Energy or other 
credited United States Government agency. 








To attend, the application form on p. 315 must be filled out and returned to the 
ASM headquarters in Cleveland through the military security officer having cognizance 
over the plant or activity and contract with which you are connected. 


Once admission has been secured to the meeting room at the Carter, Security 
Authorities will require anyone leaving and re-entering to prove his clearance identity. 
Therefore, it has been arranged that luncheon will be served on Monday and Tuesday 
in the room adjoining the conference room. However, the meeting will be adjourned 
for dinner on Monday, between the afternoon and evening sessions. Luncheon will be 
served on Tuesday after the morning session and before the inspection trip at N.A.C.A. 


ENROLLMENT FEE 
Enrollment fee will be $10.00. This will include two luncheons and gratuities plus 
transportation to and from N.A.C.A. Laboratory and the Hotel Carter. 


HOTEL RESERVATIONS 
Those attending the conference are requested to make their hotel reservations direct 

with Miss Betty Maus, Reservation Manager, Hotel Carter, 1012 Prospect Avenue, 
Cleveland 15, Ohio, indicating the type of accommodations required and the date of 
arrival. The rates are as follows: 

SINGLE TWIN 
$4.00 $5.00 $6.50 $7.00 $7.50 $8.00 $9.00 $10.00 $11.00 

DOUBLE SUITES 
$6.00 $7.00 $8.50 $9.00 $9.50 $20.00 $30.00 


SEE PROGRAM NEXT PAGE 
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© ASM PRELIMINARY PROGRAM S 
REFRACTORY TYPE MATERIALS FOR HIGH TEMPERATURE APPLICATIONS 
NOVEMBER 24 and 25, 1952 


MORNING SESSION - NOVEMBER 24 
(9:30 A.M. - 12:00 Noon) 


Main Subject: Molybdenum and Its Alloys 


Arc Cast Molybdenum and Molybdenum-Base Alloys—Their 
Manufacture, Fabrication and Properties—R. M. Parke, Gen- 
eral Electric Co. (10 min.) 

Sintered Molybdenum and Molybdenum-Base Alloys—Their 
Manufacture, Fabrication and Properties—By Howard Scott, 
Westinghouse Electric Co. (10 min.) 


Related Discussion (5 min. each) 
(a) LL. F. YNTEMA, Fansteel Metallurgical Corp. 
(b) H. HANICK, Wright Aeronautical Co. 
(c) K. Dike, NACA 


Panel Session on Above Subjects* (30 Minutes) 


The Elevated Temperature Properties of Molybdenum and 
Molybdenum-Base Alloys—By Howard Cross, Battelle Mem- 
orial Institute. (10 min.) 

Protective Coatings for Molybdenum or Molybdenum-Base 
Alloys—By Ralph Wehrmann, Fansteel Met. Corp. (15 min.) 
Related Discussion (5 min. each) 

(a) K.M. BARTLETT, Thompson Products, Inc. 
(b) D.G. Moore, Bureau of Standards 
(c) R. I. JAFFEE, Battelle Memorial— (Cladding) 
Panel Session on Above Subjects* (30 Minutes) 
— Recess 12:00 o'clock — 


AFTERNOON SESSION - NOVEMBER 24 
(1:30 - 5:00 P.M.) 
Main Subject: Ceramics and Intermetallics 


Ceramic Bodies for Use at Elevated Temperatures and Their 
Evaluations—By R. F. Geller, Bureau of Standards. (15 min.) 


Related Discussion (5 min. each) 
(a) F.K. Davey, Rutgers University 
(b) G. M. BUTLER, Carborundum Co., or staff member 
(c) TOM SHEVLIN, Ohio State University 
(d) §. H. SruPAKOFF, Stupakoff Ceramic & Mfg. Co. 
(e) N. P. THIELKE, Pennsylvania State College 
(f) H. Z. SCHOFIELD, Battelle Memorial Institute 
Panel Session on Above Subjects* (30 Minutes) 
Intermetallics— New Type Refractory Alloys—By Louis 
Marchi or staff member, Armour Res. Foundation. (15 min.) 
Molybdenum Disilicide, Properties at Elevated Temperatures 
—By W. Maxwell, NACA. (10 min.) 
Titanium Disilicide, Properties at Elevated Temperatures—By 
R. Long, NACA. (10 min.) 
Combinations of Carbides and Borides—Powder Ceramics— 
By Dr. Gordon Findley, Norton Co. (10 min.) 
Related Discussion (5 min. each) 
(a) R. SEELIG, American Electro Metals 
(b) F. V. LENEL, R.P.I., Application of the Electrical Sinter- 
ing Method to the Preparation of Ceramics and Inter- 
metallics 
Panel Session on Above Subjects* (30 Minutes) 


EVENING SESSION - NOVEMBER 24 
(8:00 to 10:00 P.M.) 


Main Subject: Uses and Application of Refractory 
Type Materials 

Problems Relating to the Usage of Refractory Materials in 

High Temperature Applications—By J. B. Johnson and/or 

R. Paris. WADC. (15 min.) 


Turbine Operation with Refractory Type Materials—By G. C. 
Duetsch, NACA. (15 min.) 
Related Discussion (5 min. each) 


(a) W. R. SHERIDAN, Bell Aircraft (Rocket Nozzles) 
(b) R. THIELEMANN, Pratt & Whitney Aircraft 

(c) E. PEKAREK, Thompson Products 

(d) S. MANSON, NACA, Thermal Shock 


Panel Session on Above Subjects* (60 Minutes) 


MORNING SESSION - NOVEMBER 25 
(9:00 A.M. - 12:00 Noon) 


Main Subject: Ceramics and Intermetallics with 
Metal Additions 


Chairman: Dr. J. T. Norton, Massachusetts Institute of 
Technology 


Theoretical Structure of Refractory Materials for Elevated 
Temperature Applications—By John T. Norton. (15 min.) 
Additions of Metals or Alloys to Base Ceramic Type Materials 
—By Tom Shevlin, Ohio State University. (10 min.) 
Infiltration of Intermetallic Type Bodies—By Claus G. Goetzel, 


Sintercast Corp. (10 min.) 
Related Discussion (5 min. each) 
(a) R. GuRNICK, NACA 
(b) J. R. TINKELPAUGH, N. Y. State College of Ceramics 
(c) H.R. SPENDELOW, JR., Union Carbide and Carbon 
(d) D. BENNETT, University of Illinois 
Panel Session on Above Subjects* (30 Minutes) 


New Developments on Titanium Carbide Compositions and 
Properties—By J. C. Redmond, Kennametal, Inc. (15 min.) 
Elevated Temperature Properties of Zirconium Boride Alloys 
—By Frank W. Glaser, American Electro Metals (10 min.) 
Alloys of Molybdenum Disilicide—By H. A. DeVincentis, 
NACA. (10 min.) 

Related Discussion (5 min. each) 
(a) R. WEHRMANN, Fansteel Metallurgical Corp. 
(b) R. B. FiscHer, Battelle Memorial Institute 
(c) W. L. HAvVEKOTTE, Firth-Sterling Steel Co. 
(d) J. J. HARwoop, Office of Naval Research 

Panel Session on Above Subjects* (25 Minutes) 
Session Closes at 12:00 Noon 


Lunch to 1:30 


Tour and Inspection of NACA, Lewis Flight Propulsion 
Laboratory at 2:15 - 4:30 P.M. 


*Panel sessions will be made up of chairman as moderator and all speakers. 


ATTEND TO THIS TODAY ——»» 


METAL PROGRESS; PAGE 314 





IMPORTANT: TO BE RETURNED TO ASM VIA MILITARY SECURITY OFFICER ONLY 





Request for Clearance to Attend the 
CONFIDENTIAL SESSION ON 
“REFRACTORY-TYPE MATERIALS FOR HIGH-TEMPERATURE APPLICATIONS” 


Sponsored by the American Society for Metals 
MONDAY AND TUESDAY, NOVEMBER 24 and 25, 1952 
HOTEL CARTER—RAINBOW ROOM 
CLEVELAND, OHIO 


American Society for Metals 
7301 Euclid Avenue 
Cleveland 3, Ohio 


ATTENTION: Refractory Materials Committee 


Gentlemen: 
TO BE FILLED OUT BY APPLICANT 
Clearance is requested to attend the above confidential session. 
Applicant's Name (print) 
Birthplace Citizenship 


If birthplace not U. S., give details 


Company Affiliation and Address 


Applicant's Title or Position 
Applicant's Home Address 


If you have already been cleared for access to CONFIDENTIAL or higher classification of information, please specify 


(Air Force, Navy, ® h and Devel t Board, Atomic Energy, etc.) 





in connection with 
(croject of contract number etc.) 


This request is based upon my need to know the information and material to be discussed at this meeting as necessary 
in the performance of my work and in the best interest of the military or other government services. 


DATE APPLICANT'S SIGNATURE 


TO BE FILLED OUT BY MILITARY SECURITY OFFICER 


| hereby confirm clearance of this applicant as indicated above. 


DATE (SIGNED) 


(Milstary Security Officer heaving cognizence over 
epplicent's plent or ectivity end contrect) 


THIS FORM MUST BE RETURNED ON OR BEFORE NOVEMBER 15, 1952, VIA MILITARY SECURITY OFFICER 
(Navy, Air Force, Research and Development, Atomic Energy, etc.) HAVING COGNIZANCE OVER THE AP- 
PLICANT’S PLANT OR ACTIVITY AND CONTRACT. 


Security Officer:—When request for cle e has been approved, please mail direct to 
American Society for Metals, 7301 Euclid Ave., Cleveland 3, Ohio 
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B & G Self-Contained 
Quench Oil Cooler 


This combined Catalog and 
Selection Manual gives full 
mnformation 


SEE B & G HYDRO-FLO 
QUENCH OIL COOLERS 
AT BOOTH 1772 
NATIONAL METAL 
EXPOSITION 
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Old-fashioned, uncontrolled quenching methods may be costing you more than 
you realize. By installing a B & G Hydro-Flo Quench Oil Cooling System you 
can eliminate losses caused by excessive rejects—make an “inside profit” by 
cutting operating costs. 

The “SC” Series Hydro-Flo Oil Cooler is completely self-contained—com- 
bining Cooler, Motor, Pump, Strainer and all controls in a single, integrated 
unit. Fully automatic, it keeps oil temperature at the desired degree through all 
stages of the quench. 

Or, if you prefer, the component parts of a Hydro-Flo Oil Cooling System may 
be purchased and assembled on the job. In either case, you are assured of uniform 
quality in your product because of uniform quenching conditions. 

Send for Catalog and Simplified Selection Manual. 


=) Bett & GOSSETT 


G ¢c O M P AN Y 
Dept. CR-16, Morton Grove, Ili. 


Canadian Licensee: S. A. Armstrong Lid., 1400 O Connor Drive, Toronto, Canada 





TOCCO* Induction 
Melting Furnaces 
for Precision Casting 


One of the TOCCO Induction Melting Fur- 
naces used at Arwood Precision Casting 
Co. Note TOCCO control station in back- 
ground. 


® Engineers at Arwood Precision Casting Co. use TOCCO Induction Melting Furnaces 
for melting and remelting quality steel. Other companies have found TOCCO equally 
adaptable for melting non-ferrous metals. No wonder! Look at the advantages: 


* Stepless power control *® High Reproducibility of Results 

* Extremely Rapid Melting * Minimum Space Requirements 

* High Efficiency on Intermittent Operation * No Special Installation Charge 

* Good Mixing because of Natural Agitation * Simple, Safe Operation 

* Extremely Low Alloy Loss * Clean, Comfortable Working Conditions 

* No Carbon Pick-up If any of these advantages suggest economies in 

* No Contamination when Composition of your operations write for full details—no obli- 
Charges is Changed gation, of course. 


THE OHIO CRANKSHAFT COMPANY « CLEVELAND 1, OHIO 





Induction Heating Equipment must 
meet the requirements of the Federal 
Communication Commission's Rules 
and Regulations Relating to Indus- 
trial, Scientific and Medical Services, 
Port 18. All TOCCO equipment is 
certified to comply with these rules 
ond regulations. 
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Tailor-made parts 


in BIG VOLUME 
at BIG SAVINGS 


A finished part for 

an electronic tube, turned 
out at the rate of 4800 
per hour. 


Highly trained Sylvania 
tool-and-die maker 
checking tolerance of 
die-stamped part. 
Because presses operate 
automatically, oper- 
ators can make 10 to 
20% work checks. 


t A typical Sylvania 
Progressive Die Stamping 


Modern Sylvania methods speed your parts production... 
give closer tolerances ...save you money! 


| producing highly critical parts for electronic tubes, 
Sylvania Tool and Die Makers eliminated 5 separate opera- 
tions and supplied twice as many parts in a given time. 

In addition to high speed, the quality of the parts 

was greatly improved and tolerances were consistently 

held within satisfactory limits. 

This example of excellent parts engineering and economy 
is being repeated over and over again by Sylvania’s 
versatile cutting and stamping methods. Find out what this 
can mean for you! No matter what type of product 

for which you need parts we welcome your inquiries. 
As the first step in the solution of your parts problems, 
write today to: Sylvania Electric Products Inc., Parts 
Division, Dept. A-1710, Warren, Pa. 
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SYLVAN 
V¥ 


RADIO TUBES; TELEVISION PICTURE TUBES; ELECTROWIC PRODUCTS; ELECTRONIC TEST 
EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; 
PHOTOLAMPS ; TELEVISION SETS 





This is a time for planning, by business men of 
vision. The day must come when allocations and 
priorities will be words of the past . . . when 
materials will be much easier to get and orders 
perhaps much har ler. Against that day, let 


some of your dreaming center on stainless steel, 


4 
’ 

a 

. 
‘ 
. 
’ : 


yi dreaming 


the most uniquely useful metal in the book 
hard, strong, beautiful, everlasting 

@ Our Development Engineers and Research 
Staff are at your service. Let us work with you. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. 


You can make it BETTER with 


Allegheny Metal 
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the new OLSEN DE LUXE MODEL “SUPER L” 


industry asked for it 





here is real flexibility 


Thirty inch (30°) clearance between screws— 
easy to work with large specimens. Rugged four- 
column construction—rigidity for off-center loads 
and high columns. 


Loading and weighing units independent of 
each other—no shock transfer. 

Increased stroke length, and higher columns— 
test larger specimens. 

Upper crosshead easily positioned —handle var- 
ious sizes and length of specimens. Separate 
motor control for upper crosshead—additional 
controls on crosshead for convenience. 


Fool-proof Selec$range Indicating System— 





load range selected is automatically color lighted 
to match colored divisions on 28"' dial. Soft- 
view indirect dial lighting. 
50 to 1 ratio of testing ranges. (100 to 1 with 
Olsen Electronic Recorder.) 


Exclusive atcotran electronic null weighing system. 
Change ranges at flip of a switch while under 
test. 

200,000 Ib. and larger machines designed so 
floor line can be on table line or as desired. 
Available in 60,000 Ib.; 120,000 Ib.; 200,000 
Ib.; 300,000 Ib.; 400,000 Ib.; 500,000 Ib ; and 
600,000 Ib. capacities. 


Two Great Universals— 


The Olsen 
Standard "Super L" 


: 
; 
' 
' 


The Olsen 
De Luxe "Super L” 








Olsen 400,000 Ib. De Luxe Model "Super L" 


Testing & Balancing Machines — 


i 

| TINIUS OLSEN 

' TESTING MACHINE CO. 
2030 Easten Rd, Willow Grove, Pa 


Write today for full details. 
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5 OR MORE TIMES BETTER! 


Vanadium-Alloys 


Ni te) -) a 





—— eet neem es 
| 


| 
: 


oe ee 











TAM 
ZIRCONITE 


ALL-PURPOSE PASTE WASH 


Outstanding results are reported for TAM ZIRCONITE Paste 
Wash in diversified applications by many leading foundries: 


CORE MUD...to prevent metal cutting into joints 
between core halves (slightly thinned). 


CORE PATCHING...to patch up cracked or broken 
cores (without diluting). 


CORE WASH...for dipping, spraying or brushing 
cores in green or baked state. 


Among important advantages...any washing solu- 
tion made from TAM ZIRCONITE Paste Wash can be 
used immediately after preparation. Resistance to 
settling eliminates need for constant agitation. 


Because of the multiple bonding agents used, it re- 
mains on core or mold without peeling, checking or 
spalling throughout baking and pouring operatiors. 


x For detailed information, write our New York City office. 
Supplied in easily-handled steel drums of various sizes. 


Visit Booth 1316 at the National Metal Exhibition 


TAM 
PRODUCTS 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, W. Y. 


*TAM and ZIRCONITE ore registered trademarks 
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INSTALLED AT 


VINCENT STEEL PROCESSING CO. 
DETROIT, MICH. 


ontinuous CLEAN HARDEN QUENCH 
WASH CIRG-AIR DRAW ano SOLUBLE DIP... 


Capacity 1500//hr. — Bolts, Nuts, Miscellaneous Similar Parts, 
Automatic Metering Feed Hardening and Draw Furnaces, both 
Recirculating, Propeller Agitated Quench. Uniform Distribution 
of Stock on Wash and Draw Belts around 90 Turn by Means 
of Unique Stock Dispersal Units. 


See Us At The Metal Show — Booth 1439 














fabulously fast 
metal separation by 
DYNA-CATH mercury cathode 


New design makes mercury cathode a 
practical analytical tool. Dyna-Cath does 
a fast, complete job in separation of 
metals. Particularly valuable in deter- 
mination of aluminum in steel and zinc 
base alloys, other separations. Ask for 
Bulletin 220-F for details 


SCIENTIFIC 
INSTRUMENTS 
Q Q 0 C-OPPORATUS 
CORPORATION 
a ce ree 


ANN ARBOR. MICH. rer arer) 











see SCHNELL 
at the Show 


visit BOOTH No. 1453 


... and see how a blank is made into a half-tank section 
in 20 seconds by the SCHNELL patented deep drawing 
die process. ... 























ELECTRIC MELTING 
FURNACE 


as ever, the dependable furnace for the production 
of high-grade stainless, alloy and rimming steels 


Removable roof of new design now available 
for the larger furnaces. 


AMERICAN BRIDGE DIVISION 
UNITED STATES STEEL COMPANY 
General Offices: 525 William Penn Place, Pittsburgh, Pa 
Contracting Offices in New York, Philadelphia, Chicago, 
San Francisco and other principal cities 


AMERICAN BRIDGE 
MAE sk ERS RE, 
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of High Frequency ..¢ High Voltage 
Equipment since 1921 


Visit us ot Booth £1227, Bombarders (or induction heating units), dielectric heaters, high 


National Metal Congress 


voltage power supplies and spot welders. Scientific Electric's 
& Exposition, Philadel! ‘ hops . 
phia. Be sure to see our quality-tested precision products are serving alert manufacturers 
rot ee “rep in all branches of electronics including high potential paint spray- 
raying Equipment. A : . 
F ing equipment. Let us demonstrate such equipment at our 
Garfield plant without any obligation to you. 


For complete information on 
the above and other Scientific 
Electric units write for FREE cat- 
alog — today. 


107-119 MONROE STREET 
GARFIELD, NEW JERSEY 
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You are invited 
to inspect the latest developments 


CARL ZEISS 


INSTRUMENTS 


at the National Metal Exposition 
October 20th to 24th 
Booth 920 — Center Building 


THE NEW 
ZEISS NEOPHOT 


large Research Metallograph 


See it at 
the show 


JENA 


Shop and Toolmakers’ 
Microscopes 
Universal Measuring 
Microscopes 
Optimeters and Ultra- 
Optimeters 
Optical Protractors 
Optical Dividing Heads 
Abbe Vertical and Uni- 
versal Metroscopes 
Finish Testers 


Optical Parallols and Flats 
—s Indicating Micrometers 
Dial Gauges 
Orthotests 
and other precision 
We invite measuring instruments for 


your the Metal industry. 
inquiries 

















Scientific Instrument Division 


ERCONA CORPORATION 


527 Fifth Avenue, New York 17, N. Y. 


Exclusive American Agency for Cari Zeiss, Jena instruments 





MODERN 


Precision Investment 


CASTING 


As pioneers of this new improved foundry 
process now being used extensively in many 
industries for the production of metal parts, 
we invite you to consult us to learn how pre- 
cision investment casting can be of material 
assistance to you. 


Call on us for complete equipment, all oper- 
ating supplies and advice on applying this 
process. 

Send for our booklet 
“Modern Precision Investment Casting” 





ALEXANDER SAUNDERS & CO. 
Precision Casting Equipment and Supplies 
95 Bedford St. W Atkins 4-8880 
New York 14, N. Y. 
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SAFETY SWITCH 


THAT SHUTS OFF FUEL 
IF BLOWER FAILS 


Protection 
for 
Oil Burners 
* 
Industrial 
Ovens 
e 
Power 
Gas Burners 


WHAT IT DOES 


The Dewey Safety Air-flow Switch protects 
against opening of fuel valve until fan is up to 
speed. 

Insures purging of furnace before fuel valve opens. 
Closes fuel valve if fan slows up or stops. Flashes 
danger signal if fan or fuel stops. Safeguards 
against danger from gas fuel failure when used in 
connection with safety shut-off valve. 

Thousands sold. Factory Mutual and Underwriters 
Laboratories Approved. Standard equipment on 
leading products. Write for prices and literature. 


CQOPAY sarery ainFLOW SWITCH 


DEWEY GAS FURNACE CO. 


102 E. Baltimore Detroit 2, Mich 





When the metal-cutting job is rugged — specifi- 
cations precise — delivery schedule tight — use 
Kennametal tooling to “take off the heat”. 


Kennametal tools are remarkably hard, strong, 
and tough. They stay on the job longer. . 
require fewer trips to the grinding room. Idle 
machine time is minimized . . . skilled operators 
work to best advantage... tooling costs drop— 
and productivity rises through higher speed and 
heavier feeds. 


Kennamietal gives this superior performance — 
consistently — because its physical structure is 
sound and uniform —a characteristic which is 
imparted and maintained by distinctive processes 
under the direction of men who know carbides 
from ‘the ground floor, on up”.* 


Men — with technical “know-how” — make Ken- 
nametal an outstanding tool material. And — the 
skilled men who operate and are in charge of 
metal-cutting machines fully realize its plus-value 
when “the heat is on”. 


KENNAMETAL 


*Kennametal Inc. mines basic raw 
materials, refines all its carbides 
directly trom ores, oxides, and by 
products, processes these carbides 
into Kennametal compositions 
then engineers and fabricates com 
plete tools and wear-part designs 
that fully utilize the distinctive 
properties of Kennametal 


KENNAMETAL 








CMenre TurtTr tungsten or cobalt 


Pn 


f ; 
th KE ii 
When there is urgent need for a material having 
longer service life and improved performance 


under high temperatures — Kentanium offers out- 
standing advantages. 


It has much better stress rupture characteristics 
than conventional alloys even at 1600°F, a supe- 
riority that becomes more pronounced as tem- 
peratures increase. From 1800°F to 2200°F, for 
long periods, and up to 4500°F for short expo- 
sures, it withstands oxidation while retaining un- 
usually high strength, and shows no weakening 
under thermal shock. 


Much lighter than steels and conventional alloys, 
it presents design and operating advantages, 
particularly for rotating, or reciprocating parts. 


Kentanium is suitable for: gas turbine compo- 
nents, valves and seats for gas engines, hot spin- 
ning tools, hot extrusion dies, and many other 
applications. If your design problem involves 
high temperature conditions, let us demonstrate 
how you can safely “pour on” more heat when 
structural elements are made of Kentanium.* 


KENTANIUM 


*Kentanium—developed and pro 


MAL aryt 7 “Sorigtam, terete ond pe, 


is chiefly titanium carbide 
with nickel as auxiliary metal (no 
Made in sev 
eral different compositions to meet 
varying conditions. Available as 
standard extruded shapes .. simple 
molded forms . . intricate designs 


See Kentanium Demonstrations — Space 1319 — National Metal Exposition 
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METALLURGIST 


Graduate Engineer, 3 to 5 years ex- 
perience in the heat-treatment, metal- 
lography, and physical testing of fer- 
rous materials, for position as Group 
Leader in modern metallurgical labo- 
ratory. Company-furnished meals, in- 
surance, hospitalization and medical 
care. Liberal vacation policy. Plant 


location Cleveland suburb, close to 


209000090 °° 


good residential areas. Outline expe- 
rience and minimum salary require- 


ments in letter. Write Dept. 3261-25. 


Brackets can be furnished for at- 
taching furnace to column as : 5 . 


shown above. 


Tensile test type of Marshall fur- Cleveland 1, Ohio 


nace is shown at right. 














Laboratories of the stainless steel industry. 
automotive and aircraft industries, metal re- ’ 
fining, and atomic energy research are all Welcome to the Metal Show: 
users of the Marshall tubular furnace for ten- 
sile, creep or stress-rupture tests. 


To help you with 
any technical prob- 


gree of satisfaction with the results of using . 

this equipment. They find that temperature of “ lems, the facilities Ol 
the heating chamber in Marshall furnaces can Pl our plant are avail- 
be maintained with a uniformity within plus- ~ able. Just give us a 
or-minus 3 F, and in some cases within 1 F. 
Furnaces are available in “Creep Test” type 
and “Tensile Test” type. Write for literature. 


These research engineers express a high de- 


call at our office 
IV 3.3939 


MARSHALL PRODUCTS CoO. 


270 W. Lane Ave., Cotumsus 2, On10 PIONEERS IN: 


Yale Cutting Oils & Lubricants 


furnaces Cleaning Compounds 


Dry Drawing Compounds 
AND CONTROL PANELS 


APEX ALKALI PRODUCTS COMPANY 


Main and Rector Streets 
Philadelphia 27, Pa. 
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BACKGROUND IS 
IMPORTANT! 


Years of skill and know-how at the 
Alloy Engineering and Casting Co. in 
the engineering, design and manufac- 
ture of Heat and Corrosion Resistant 
Castings have proven profitable to many 
companies. If you use a variety of these 
castings, chances are that the back- 
ground of experience of ACCOLOY engi- 
neers can develop and produce a unit 
that will cut costs and do a better job for 
you. Manufacturers everywhere recog- 
nize the name ACCOLOY, the trademark 
for efficiency in design and long service 
life. In addition, there are representa- 
tives located across the nation to serve 
every important industrial area. 


See Your ACCOLOY Engineer at the 
National Metal Exposition, Philadel- 
phia, Oct. 20th to 24th—Booth 507 














KING PORTABLE 
BRINELL 


HARDNESS TESTER 


Eliminates excessive material 
handling costs in routine and 
special Brinell hardness test- 
ing. The King Portable 
Brinell can be carried to the 
work, used in any position, 
and always puts an actual 
load of 3000 kg. on the 10- 
mm. ball indenter. 


This 27-lb. portable tester 
has a 4-in. deep throat and 
a gap 10 in. high. For larger 
pieces, the test head is easily 
removable for testing sections 
beyond the capacity of the — 7y,.44 4" deep. Gap—10" high 
standard base. Weight—27 Ibs 


Simple to operate, the tester is impossible to overload, 
and even with inexperienced operators will provide con 
sistent accurate results well within the requirements of 
the Bureau of Standards. 


See us at Booth No. 121 


ANDREW 
KING 


ARDMORE, PENNA. 


“pU2Z@R” HICH SPEED Gos Ff 


2400 F. 


attained quickly with 
“BUZZER” High Speed 
Full Muffle Furnaces. 


Designed primarily for high 
carbon and alloy steels. 


NO BLOWER or POWER NECESSARY 
-.- Just connect to gas supply 


“BUZZER" Atmospheric 
Pot Hardening Furnaces 
assure even heat up to 
1650° F. 
Used for Salt, Cyanide and Lead 
Hardening. Also adapted for 
Melting Aluminum. 


Send for the complete 
“BUZZER” catalog today. 














CHARLES A. HONES, rnc. 


123 So. Grand Avec. Baldwin, L.I., WN. Y. 








Permanently BRIGHT . 


‘ 


PYRASTEEL Operating Handle used on a food 
vending machine. 

The manufacturer tried a number of materials, but 
the handle would seen become discolored from use. 

Then PYRASTEEL was employed for casting 
these units—result: the highly polished surface re- 
mains impervious to stain or wear under all condi- 
tions of service. 

Write fer PYRASTEEL Bulletin 


Steel PARTS 


for producing a 
lasting finish 


Permanently SANITARY 


i 


PYRASTEEL Stainless Parts are essential in 
many applications for modern fcod processing 
equipment. 


CHICAGO STEEL FOUNDRY COMPANY 


Kedzie Avenue and 37th Street, Chicago 32, Ill. 
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e Makers of Alloy Steel for Over 40 Years 








... bet for all three 


HWD #3 


for 
die casting dies 


y 
HWD #2 
jor 


extrusion dies 


HWD #1 
for 
forging dies 


Firth Sterling's HWD steels. because to “washing casting 


of their versatility in forging dies, operations. : 
vis h 
extrusion dies, and casting dies, are A thorough series of inspections, ED Gomes tn Vives Grades 


including ultrasonic testing, in HWD #1 and #2 are essentially 
sures the very best in top quality the same steel except that HWD 


fast becoming the popular choice 
throughout the industry. Here are 
six Very important reasons why steel. #2 has no tungsten, giving it 
(1) Longer die life is assured because . \ ’ 

HW D ste Is maintain the ir IT lardening wmsures minimum . ’ : 

hardn movement in heat treatment. HWD #3 is Firth Sterling s latest 

ere ee modification of HWD #2 and has 
(2) Cracking is greatly minimized Balanced alloy composition pro 

; a higher Vanadium content to in- 

because of HWD's exceptional vides exceptional resistance lo he lif ‘ 

toughne SS, checking or cra hing when the crease the life of die casting dies. 
(3) HWD steels have real resistance steel is cooled by water 


more resistance to thermal shock. 


See us at the Metal Show—Booth 421 


Firth Sterling w: 


DAYTON* PITTSBURGH* CHICAGO BIRMINGHAM* LOS ANGELES PHILADELPHIA* GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES* AND WAREHOUSES: HARTFORD NEW YORK* DETROIT CLEVELAND 
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CHALLENGE 


Precision 
SURFACE PLATES 


and Equipment 


ON EXHIBIT AT BOOTH 932 


NATIONAL METAL EXPOSITION 
PHILADELPHIA OCTOBER 20-24 


a 





Available either precision ground or planer 

finished, Challenge Layout Surface Plates offer 
a perfectly smooth, squore surface for layout, inspection or 
assembly line operations. Sizes range from 12” x 18” to 
54” x 144”. All are built of special analysis semi-stee! 
The all-steel stand is arc-welded to furnish the rigidity of a 
one-piece unit. Special leveling screws enable the user to 
level the plate quickly and to lock it securely. 


Semi-Steel 
LAPPING PLATE 


For Accurate Lapping of Delicate Joints. Assures perfect fit 
when lapping metal-to-metal joints on which no sealer is 
used. Ideaily suited for use on parts which must be lapped 
perfectly to avoid oil leaks. Plates have '/\4” grooves '/2” 
aport. 
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CHALLENGE 
semi-steel WELDING TABLE 


The Challenge Welding Table illustrated above provides a 
true, rigid surface with Tee-Slots to facilitate assembling 
locating and welding. It is built of fine grain special analysis 
semi-steel in three standard sizes: 30 x 60 , 48 x 96 , and 
54 x 144°; other sizes to order 682 


THE CHALLENGE MACHINERY COMPANY 


Office, Factories Grand Haven 


and Show Room... Michigan 
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For Brazing at 2050°F 
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are breaking 
records... 


On three different installations 
National Stamping Company, Detroit 
Contract Specialties Corporation 

Detroit 
Salkover Metal Processing of Illinois, 
Chicago 


Ashworth built Wire Belts have 

broken all previous records for 

this type of service, running up 
to 7,000 and 8,000 hours 
at 2050°F 


WHAT 

IS YOUR 
HANDLING 

or PROCESSING 
PROBLEM? 


ASHWORTH BROS., INC 


Buffalo * Chattanooga * Chicago * Cleveland * Detroit 
Sales Engineers located in Los Angeles New York * Philadelphia * Pittsburgh * Seattle 
Canadian Rep., PECKOVER'S LTD 


WRITE FOR 
MLUSTRATED 
CATALOG 52P 


Toronto Montreal 
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POLYTHERM ACTIVATED * 
LIQUID CARBURIZING SALTS 


Successful liquid carburization is 
proved by SPEED and PERFORMANCE 
in the both — by UNIFORMITY and 
CORRECT CASE DEPTH of finished 
piece 
% Utmost Speed 
% Maximum Stability 
% Absolute Uniformity 
% Hard, not Brittle, Case 
% Cleaner Quenching 
% Single Baths for Many 

a Case Depths 


Polytherm Activated Liquid Carburizing 
Salts provide — 

Polytherm Activation: A blend of acti 
vators which produce a uniform carbon 
grodient, deeper penetration, minimum 
distortion and a fine surface finish — 
oa Swift exclusive to insure better car- 
burizing results every time! 

NEUTRAL SALTS — Complete freedom 
from scale and decarburization for all 
types of steel 

TEMPERING SALTS — Maximum fividity 
for fast tempering ond quenching 
BLACKENING COMPOUNDS — Acti- 
vanium Blended for all ferrous metals. 


METAL CLEANERS 


RUST PREVENTATIVES 
NITRIDING SALTS 
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PERECO Electric FURNACES 7 
No ugly rust stains : V7 


or wobbly joints 
when you use ALCOA 
Aluminum fasteners 


Also Standard 
Units in temper 
atures from 450 
F. to 5000" F 
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$pecial Aluminum Bar Furnace 


This special portable furnace is only one example of Pereco’s 
capability and interest in helping you with your specific heat- 
treating problems. It was designed to heat aluminum bars, in 
line production, to 300 °F. prior to a press-forming operation 
The 6 ft. bars are easily loaded and unloaded through an 
asbestos strip curtain at ends and side. Heat, provided by fin- 
type strip heaters, is held uniform by a recirculating blower 
system. It is supplied with all controls ready for operation 
Perhaps we can also help you! Write us. 
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Write for get-acquainted Bulletin 


PERENY EQUIPMENT COMPANY 


Dept. Q, 893 Chambers Rd. Columbus 12, Ohio 
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WHY GUESS THE TEMPERATURE 
, . . when you can Ace it! 











PYRO RADIATION 
PYROMETER 
Screws, Bolts, Nuts, Tells spot temperatures instantly 
Washers . ; L 3 in heat-treating furnaces, kilns, forgings 
ashers and Rivets are and fire boxes. No thermocouples, lead 
h ‘ i. wires or accessories needed! Temperature is in- 
the most economical Just dicated on direct-reading dial at a press of the 
; : : : button. Any operator can use it. In two double- 
quality line of corrosion- sight it... ranges for all plant and laboratory needs. 
resistant fasteners. Manufacturers — - —_ > s ae 4 — og 4 
utton . 2: ; j 
Write for FREE Catalog No. 100. 


7 THE NEW 
| 


Alcoa Aluminum 


with government-authorized pro- 


duction orders assembling aluminum PYRO OPTICAL 
PYROMETER 


Accurate temperatures at a glance! 
ALUMINUM COMPANY OF AMERICA, + 1925 Guit Building, Pittsburgh 19, Po. Any operator can quickly determine tempera 
7 tures on minute spots, fast-moving objects and 
ALCOA| smallest streams. Completely self-contained. 
oe | No calibration charts 7 oe. - 
| : : accurate, direct-reading Pyrometer that pays for 
I, Fasten Aluminum with itself by helping prevent spoilage. Weighs 3 lbs. 
Available in 5 temperature ranges (1400° F. to 
7500° F.). Write for FREE Catalog No. 80 


> 4 
Alcoa Aluminum Fasteners THE PYROGIETER 
- INSTRUMENT COMPANY 


should use Alcoa Aluminum Fastenings. 


“SEE IT NOW” with Edward R. Murrow brings the world 
to your armchair... CBS-TV every Sunday * 3:30 PM EST 
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DEBURRING 
PRODUCTION 


AT BAKER- 
RAULANG 


Leading Manufacturer 
Of Electric Lift Trucks 


wtth 


GLOBE 


TILTING 
TUMBLING 
BARRELS 


Insulating bushings were formerly deburred 
with emery wheels at a rate of 300 per 
hour. With use of a Globe Tilting Tum- 
bling Barrel, production was stepped up to 
2000 pieces per hour. In addition to an 
85% production increase, the tumbling 
barrel released two men for work in other 
departments 


Extra economies are obtained by tumbling 
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odd shaped pieces difficult to deburr with 
hand wheels. With the Globe Tumbling 
Barrel, Baker-Raviang has doubled deburr- 
ing production, and is obtaining finer fin- 
ishes, using only 3 men in place of 5 men 
formerly required. 


FREE EXPERIMENTAL SERVICE 


Let Globe's experimental engineering serv- 

ice analyze your finishing problems. Send 

samples of parts and completed piece to 
show finish desired and Globe will pro- 
vide detailed finishing recommenda- 
tions. Write today! No obligation, of 
course 
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The above illustration shows one of several EF gas fired continuous furnaces 


for bright annealing coiled and straight tubing and other processes in the new 
tube mill of The American Brass Co. at Kenosha, Wisconsin. 


Other EF fuel fired and electric installations in prominent ferrous and non- 


ferrous plants, range up to 500 ft. or more in length and are also assuring high 


hourly outputs— day after day 


wide variety of services and applications including: 
Galvanizing, Aluminizing, Bright An- 


Scale-Free Hardening, Re- 


storation, Non-Decarb Heat Treating and 


Carbon 
nealing and Normalizing Ferrous, Stain- 


less and Non-Ferrous Strip — Continuously. Annealing Small, 


Medium and Large 

Forged, Drawn, Stamped, Machined, Cast, 
Bright and Clean Anneoling and Nor- Headed and Weided Pieces. 
malizing Ferrous and Non-Ferrous Tubing 


in Straight Lengths and Coils—also Wire 


Furnace Brazing Copper, Brass, Alumi- 
in Bundies, Coils, on Reels and Spools. num, Stee! and Bi-Metal Assemblies. 


Homogenizing, Solution Treating, 
Aging and Annealing Aluminum, Mag- 


and Other 
Ferrous Products. 


nesium Non-Ferrous and 


with consistent product uniformity 


in a 


Billet Heating, Heating for Forging, 


Extrusion and Other Processes 
Carburizing, Nitriding, Spheroidizing 
and Other Special Atmosphere Process- 
ing Treatments of all Kinds 
Ceramic Glass 


Decorating; Fusing; 


Glass Annealing, etc. 


Consult EF Engineers — It Pays 
THE ELECTRIC FURNACE CO. 


SALEM, OHIO 


Sintering a Wide Variety of Ferrous 
and Non-Ferrous Metal Powder Products 


—Bonding Metal Powder to Strip, etc. Canadian Associates * 


Gas-Fired, Oil-Fired and Electric Furnaces 
CANEFCO 


LIMITED © Terente 1, Cenada 
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ise dag” 
Colloidal Graphite 
to Keep Work Lubricated 
... Protect Metal 


“Dag” colloidal graphite dispersions protect 
against heat... fatigue failures... heavy loads... 
in short, protect against all the causes of wear. At 
virtually all temperatures experienced in hot-metal 
work “dag” colloidal graphite overcomes friction and 


keeps parts lubricated for action. 


In stamping, deep piercing, casting, forging, stretch 
forming and wire-drawing operations, “dag” dispersions assure 
a smooth product and reduce die wear ...insure smooth surfaces 
and clean parting... minimize scaling and sticking... reduce tear 


ing and rippling ... assure uniform dimensions. 


When “dag” colloidal graphite is applied to the friction surfaces of metal 
it leaves a graphoid film so thin that even the most sensitive gages cannot 
detect it. This film provides the metal with a surface that has an extremely 
low coefficient of friction, that resists oxidation, that functions far 
above the burning-point of conventional lubricants. 


An interesting brochure on “dag” Colloidal Graphite for all Metal- 


working Operations is yours for the asking. Write today for 
Bulletin No. 426-10 K 


Acheson Colloids Company 


Port Huron, Mich. 


Units of Acheson Industries, inc 











